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600 ft. of 9°x 8 drift 
in 30 days 


i. 600 ft. of 9’x 8'drift in 30 days is an envi- 
able record. Nevertheless, this record has been 
equalled month after month by using pneumatic 


hoists and scraper loaders. 


LR “Little Tugger” Hoists are particularly suit- 
able for scraper service. Made in single- and double- 
drum types, there are models available for use with 


any system of mining. 


We will gladly furnish detailed blue prints so 











that the loaders can be made in your own shops. 


Write our nearest Branch Office for a copy of our latest 
bulletin describing “Little Tugger” Hoists. This bulletin 
also describes the various types of loaders and scrapers. 


INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 


For Canada Refer-Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec. 
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Electricity Displaces Steam 
in Mechanical Shoveling 


LECTRIFICATION of power shovels has 

k been the outstanding feature of the general 

trend toward electrifying the mining in- 

dustries in the last few years. As between the electrically 

operated and the steam-driven shovel, the tendency 

toward the former has been more marked in the larger 

sizes. Adoption of the smaller electric shovel, however, 

has been increasing rapidly. The steam machine, on the 

other hand, is passing out of the picture. It is under- 

stood that one important manufacturer will not carry it 

in stock, but is producing the smaller sizes of electric 
shovels as rapidly as possible. 

Evolution of the electric shovel to its present status 
has taken place within the last decade. A little more than 
seven years ago the company responsible for furnishing 
the electric equipment for the majority of electric shovels 
in use today first undertook this work. Since then it has 
equipped more than 600 electrical machines. Considering 
the risk involved in the effort to produce a shovel that 
would be of greater capacity, more efficient, and more 
easily handled than any of its predecessors, the nerve 
displayed arouses admiration. Indeed, it took consider- 
able courage to develop the electric shovel to its present 
status. Failure after failure, it is said, was recorded. In 
applying electricity to this machine the development at 
the outset was based largely on guesswork. No one knew 
what strains would be encountered. With nothing be- 
tween the driving motor and the power source, it was 
evident that, if anything stuck, the motor would burn out 
or something would break. The start was made, more- 
over, with a single motor, the power being transmitted to 
the various motions with a clutch. Today, up-to-date 
design calls for a separate motor for every motion. The 
loads handled by the larger shovels are so heavy that it is 
hard to find a transmission clutch able to stand the service. 

With these facts in mind, some will look upon the elec- 
tric shovel with renewed interest. Each announcement of 
an improved and larger model will carry with it a new 
significance. Despite such mental preparation, however, 
one is nevertheless certain to be amazed at the capacity 
and dimensions of the newest excavator of this type, 
now being built for coal stripping in Illinois. This shovel 
is truly a dinosaur among machines of this type. It will 
take 15 cubic yards at a single bite. A few years ago one 
marveled at the huge size of the 8-yard dipper, which 
seems small now in comparison with the dipper of the 
new monster. The shovel, moreover, has a boom 120 
feet long and weighs 1,350 tons—thrice as much as the 8- 
cubic-yard machine. It will work to a radius of 150 feet 
and will load to a height of 100 feet. These are impres- 
sive dimensions. 

And why the trend to the electric shovel? Because it 


costs less, much less, to operate and maintain. One com- 
pany has found that the maintenance expense of its elec- 
tric shovel is but one-fifth that of the steam machine of 
the same capacity formerly used. This evidence provides 
ample reason for the change. 

Before passing on to other matters, one might pause to 
consider what would have been the position of the mining 
industries today were it not for the enterprise, ingenuity, 
and creative ability of those who design and perfect such 
machines, each of which takes the place of a veritable 
army of men equipped with hand tools. The manufac- 
turer has been and is an important factor in and an inte- 
gral part of the mining industries. The mining engineer 
is dependent to a considerable extent on his initiative and 
perseverance in the perfection of equipment without 
which the technical improvements and operating econ- 
omies that have played so important a part in the recent 
history of the world could not have been effected. 


Annual Company Reports and 
Increased Federal Appropriations 


ARIOUS AGENCIES have, directly and 

\ indirectly, made strenuous appeals to the 

national legislative bodies for increased ap- 

propriations in the interests of the mining industry, 

particularly in behalf of the Western metal-mining states. 

Collectively, much effort has been expended to remedy 

a condition long recognized as deserving of attention, but 

little or no real success has been achieved. More sta- 

tistics and a greater popular demand for the desired 

federal action are required by the national legislators, 

although it would seem that ample data have been pre- 

sented and that sufficient demand prevails to make such 
action advisable without further delay. 

In final analysis, the problem appears to be one of 
selling a majority of the national legislators on the 
wisdom of the course of action desired. And it is in 
this direction that the individual mining company can 
render much greater assistance than it has rendered 
heretofore. Selling today presupposes a certain amount 
of advertising. In this instance the most valuable type 
of advertising, of course, would be that creating the 
widest demand from the greatest number of citizens for 
increased federal appropriations. That is the goal. 
Such a demand, however, cannot be brought about over- 
night, but popular interest in the subject would un- 
doubtedly be increased if the mining companies, in 
their annual reports, which reach thousands and perhaps 
millions of stockholders, usually considered outside the 
industry, would incorporate statistics and data that are 
fundamental advertising. By this is meant the presenta- 
tion of such information as the revenue accruing to 
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railroads as a result of the company’s operations; the 
percentage of the total county taxes paid by the com- 
pany to the county in which it is operating; the total 
funds disbursed for wages and supplies; the number 
of workers dependent on the company’s operations for 
a livelihood; the value and classification of products of 
other industries consumed by its employees—foodstuffs, 
household goods, clothing, and modern mechanical and 
electrical appliances, including automobiles. Following 
these statistics, comparison might well be drawn between 
the importance of the mining industry in the district 
with that of the other industries, and a brief statement 
made concerning the dependence of the latter on mining. 

Information of this nature would not only give the 
stockholder a better understanding of the industry he is 
supporting, but it should also acquaint him with its 
importance and the legitimacy of its demands on the 
federal treasury. Such a course would also make avail- 
able a mass of additional and necessary data now denied 
those at the helm of the industry, data that would aid 
them materially in pleading its cause. 

The average annual report is usually a statement 
covering production, ore reserves, and financial con- 
dition, as brief as an expert accountant can produce. It 
is comparable at times with a bank statement in its 
appeal to the layman. Some curious stockholders may 
read it closely, but the majority undoubtedly do not. It 
is time the advertising possibilities of the annual report 
were recognized and utilized for the benefit of the 


industry. 


The Cause and Prevention of 
Rock Bursts 


HE conflicting opinions expressed in our 

news columns, in dispatches from Johan- 

nesburg, relative to the danger of rock 

bursts in the future development of the deeper mines of 

the Witwatersrand, prompt an appreciation of the sugges- 

tive article on the subject in a recent issue of our London 

contemporary, The Mining Magazine, by Mr. Bernard 

Beringer, whose conclusions are summarized as follows: 

“(a), In certain rock masses the likelihood of rock 
bursts will be more acute than in others. 

“(b) Deposits that dip at over 50 deg., in whatever 
ground, have to be mined more scientifically (from the 
safety point of view) than less inclined deposits. 

“(c) That rock bursts in and about shafts are usually 
due to the shafts being wrongly located in relation to the 
reef, and also that shaft pillars where necessary are often 
too small and,. where unnecessary, are always a danger. 

“(d) Rock bursts during stoping operations are often 
due to the fact that the operations are too slow. A block 
of ground once started to be stoped should be stoped as 
rapidly as possible; also, stope faces of adjoining blocks 


- when approaching each other (thus having between them 


what is to all intent and purpose a pillar) should be stoped 
even more rapidly than normally. 

“(e) Failure to concentrate stoping operations is often 
the indirect cause of rock bursts.” 

It is evident that the hazard in question increases with 
the depth of the mine. Mr. Beringer’s study of the sub- 
ject should lead to an interesting discussion of a problem 
of growing importance in an industry that, as yet, has 
admitted no insuperable obstacle to the winning of metals 
from greater and still greater depths. 
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The Microscope 
and Metallurgical Losses 


ATA of practical value in ore dressing 

I) may be obtained by the use of the micro- 

scope and the classification of information 

acquired thus. For instance, relatively little is known of 

the mineralogical form in which losses in tailing occur. 

Such losses usually are determined by chemical or fire 

analysis, which reveals little as to the mineralogical com- 

position of the tailing and nothing concerning its physical 

characteristics. Such data not being available, it cannot 

be said with certainty that the highest practicable recovery 
has or has not been attained. 

Few mill operators have sufficient mineralogical knowl- 
edge of the ore being treated to deny that failure to 
secure a higher recovery may be due to the existence of 
the metal in the form of rare or uncommon minerals 
causing losses by failure to plan for their recovery. Such 
minerals may be partly oxidized or tarnished, making 
it necessary to increase the amount of flotation reagents 
added. Or the presence of an unusual quantity of the 
products of rock decomposition may cause losses by 
changing the floatability of some of the associated min- 
erals, either by acting as carriers of soluble salts or by 
coating the surfaces of the minerals to such an extent 
that they are not fully exposed to the flotation re- 
agents used. 

In the case of gold- and silver-bearing ores, the lack 
of knowledge concerning the mineralogical form in which 
the metal exists in the ore frequently is a primary cause 
of failure to accomplish recovery, or to control, with any 
certainty, concentration in one product, rather than a dis- 
tribution through the several that are made. Failure to 
realize and correct such conditions means avoidable losses 
in many milling plants. A carefully conducted micro- 
scopic research usually provides information of great 
help to the operator. 


Safeguarding Two Extremes 


OMMERCIAL reflections of the safety 

C movement are to be expected. It is 

natural that the enterprising should cap- 

italize the concern for personal safety which the many 

appeals to caution have aroused in recent years. Manu- 

facturers of mine equipment have long sought to safe- 

guard human life, particularly in hoisting. Operators 

have been ingenious in making it difficult for their em- 

ployees to hurt themselves. Campaigns to persuade men 

to be more careful have in fact become part of routine 
work. 

Some of these devices and precautions will save a 
man despite himself. Others require his co-operation. 
In consequence, the success achieved with them cannot 
be readily discerned, except, perhaps, through accident 
statistics. 

Among these devices are some of a peculiarly personal 
sort. The earliest and best known of them was the 
miners’ safety lamp. It was designed to protect the 
life of the miner who carried it and that of all his fel- 
lows. Failure of an individual to use it brought upon 
him the censure of his associates. 

Metal miners are more interested in guarding them- 
selves against accident from falling objects. More acci- 
dents happen underground from this cause than from 
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any other. The Cornish hat and its “hard-boiled” con- 
temporaries and descendants have given and continue to 
give valuable protection to those with sense enough to 
use them. A miner must wear a hat, if for no other 
purpose than to keep his head clean, and he exhibits in- 
telligence when he selects one that will also prevent his 
skull from being cracked. At least one company— 
Moctezuma Copper, in Sonora—requires that everyone 
going underground must be provided with such a hat. 
If the cage must have a safety bonnet, why not the 
miner also? It is not too long past Easter to urge a 
new hat—of the safety sort—for every underground 
workman. 

Footgear also is a timely topic. The miner has paid 
attention to keeping his feet dry and warm. He has 
sought shoes that are comfortable, oiled so that they 
won't leak, strongly soled for hard service, and studded 
with hobnails to keep his feet from slipping on the lad- 
ders. He has thought less of shoes with caps stout 
enough to prevent rolling and falling rock fragments or 
machine parts from crushing his toes. Perhaps he 
has never heard of them. Nevertheless such shoes are 
obtainable. 

The wise workman will protect his feet as well as his 
head from injury, especially when it costs him nothing 
save the trouble of selecting the proper kind of foot 
and head gear. Use of safety hats will be limited to 
miners. Shoes with safety toe caps, however, will prove 
their value in any plant and in many other industries 
as well as in mining. 


How Much Capital 
Goes Astray Thus? 


LOSE on the heels of the amazing dis- 
C coveries of tin in Oregon comes a startling 
account of vast new deposits of platinum 
and gold in Idaho. The news filters through Reno, Nev., 
indicating that the marriage-dissolution business there 
is to be supplemented by the operation of an enterprise 
that aims to divorce the sucker from his savings. Ata 
cost of only $200, one reads in the introductory circular 
letter, “you receive a bona fide deed to one full claim 
of approximately 20 acres in the Little Valley Mining 
District, Owyhee County, Idaho, together with 500 
shares . . . in the Idaho Gold & Platinum Annex Min- 
ing Company. All necessary assessment work has 
been done up to July 1, 1929,” after which time you 
can hold your claim at an annual assessment expense of 
$12.50. 
“During the past year and a half,” writes the pres- 


- ident and general manager, “I have financed exhaustive 


drilling and sampling of the New Bonanza District and 
with actual and personal assays, estimates and calcula- 
tions at my finger tips, I am now ready to step into 
action in Little Valley and the work I am about to 
undertake will unquestionably make me independently 
rich and will likewise bring a tremendous return to every 
man who is with me, as the shaft of our company 
wends [sic] its way to the original lava bedrock at a 
depth of around 200 ft. 

“T have proven beyond a question of doubt that both 
Gold and Platinum exist in commercial quantities in 
our holdings. I have proven this indisputable fact 
through a systematic series of drill holes—drilled care- 
fully through the four known strata to bedrock. In all 
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I have financed the drilling of many holes. Each drill 
hole has shown startling values in both Gold and 
Platinum. In assembling my various assay sheets and 
striking a nominal average, we find through this ex- 
tensive drilling program our values from the last drill 
hole ran as follows: First sand at 26 ft. ran $4.15 gold; 
second sand at 72 ft. $5.35 in gold and 0.48 oz. in 
platinum; third sand at 154 ft. ran $9.87 gold and 
5.54 oz. in platinum and in the fourth underlying stratum 
and on what is known as the original bedrock, and the 
sand from which, of course, we will get the most amaz- 
ing profitable results in this drill hole ran $108.98 in 
gold and one ounce in platinum.” 

One is not told whether these “values” are per ton 
or per acre, but we are assured, further, by the authority 
quoted, that : 

“Sensational values in both gold and platinum have 
been ours in all our drill holes. If these values persist 
in our shaft to bedrock—and there is no reason to 
advance why they shouldn’t—then my friend once our 
main shaft touches this bottom and reveals its content 
of gold and platinum, a mad boom rush will ensue 
overnight, causing such a parade of fortune seek- 
ers to the new bonanza as only camps like the Klondike, 
Goldfield, Cripple Creek, and other history makers can 
boast of.” 

In the minds of some, a degree of doubt may arise, 
with a difficulty of visualizing the work of boreholing 
and shaft sinking through sand. The sponsor at times 
is apprehensive, especially when he says that “assuming 
there are no platinum values at all, which supposition is 
ridiculous because of positive values of immense pro- 
portions having been proven through our numerous 
assays, the gold content alone is of such great value 
as to stagger the imagination of both the layman and 
expert.” 

For $200, as has been shown, one can acquire a right 
to about 20 acres, in addition to 500 shares. The pro- 
moter argues that “I think I am within reason when I 
predict that once our discovery shaft reaches your claim 
or claims would be immediately saleable at a price of 
from $5,000 to $15,000 each.” To do this, the shaft 
must certainly “wend its way,’ as the prospectus in- 
timates. 

The promoter is an artist with an appreciation of the 
value of the “personal touch.” “I am a miner pure and 
simple [sic]. This has been my life’s game as far as I 
can remember and back of me for several generations 
is a typical mining genealogy [sic] which has seen gen- 
uine action in many of the history making camps now 
cited as producers of immense fortunes. I have 
encountered a thousand and one heartaches; I have 
known all my life that I would eventually ‘hit’ in 
mining. 

“T have not deviated from a set policy to eventually set 
myself for riches. I am convinced this goal is now 
within my grasp. I feel confident that within a relatively 
short space of time—now—my life’s dream and ambition 
will have been fulfilled to an overflowing plenty. I can 
take you into this financial independence with me 
—if you will grasp this opportunity.” And so on, ad 
nauseam. 

How much capital is lured astray thus? It is an im- 
portant question. On the outcome of mining venture 
rests the prestige of the mining industry. We commend 
the activities of the Idaho Gold & Platinum Annex 
Mining Company to the attention of the Post Office 
Department. 
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Combined Shrinkage and Caving 
Methods of Mining 


By CuHar.es A. MITKE 


Consulting Mining Engineer, Phoenix, Arizona 


caving in the extraction of their ore.’ Some of the 

deposits in which these methods are used are in 
the form of large bodies, which cover extensive areas, 
such as Ray, Morenci, Braden, and the iron mines of 
Pennsylvania; others are wide veins, or lodes, as Alaska 
Juneau, the Creighton mine, at Sudbury, and the 
Latouche Beatson mine, at Kennecott. The method is 
also applied to narrower veins—for example, Mount 
Hope, N. J. 

In general, preparatory development work for the 
combined shrinkage and caving methods, up as far as 
the grizzly level, is somewhat similar to that required for 
the branch-raise caving. The ore is transported by 
gravity, through large incline raises, which connect the 
two levels and alse provide storage. On the haulage 
level the ore is drawn directly into motor cars. 

Under favorable conditions, where the ore shatters 
considerably after it is blasted in stopes, and little or no 
bulldozing, or secondary blasting, is required, it may be 
drawn directly into motor cars, without using a breaking 
level, or grizzly. This is the exception, however, rather 
than the rule. Though it is an advantage to have all the 
ore broken in the primary blasting, nevertheless, where 
this can be done, there is frequently the disadvantage 
that the ore is so soft that the haulage drifts become 
heavy and require much repair work. The old Ray 
motor haulage system dispensed with the grizzly level 


A NUMBER OF MINES combine shrinkage and 


entirely, and so did the caving method used at the 


Coronado mine of the former Arizona Copper Company. 

In most instances, the block to be mined is divided into 
rooms and pillars, the ore in the rooms, or stopes, being 
recovered by shrinkage, while that in the pillars is ex- 
tracted by caving, simultaneously with the mining of the 
stope ore. Such is the method employed at the Creigh- 
ton mine, in Sudbury, and in mining the harder ores of 
Morenci and Ray. In the larger deposits, it is fre- 
quently immaterial whether the stopes and pillars are 
carried parallel with the main strike of the orebody, or 
at right angles to it; through in the wide veins the 
stopes generally are laid out across the vein from foot 
to hanging wall; and in the narrower veins, such as at 
Mount Hope, they parallel it. 

At Braden, a room-and-pillar method is also employed, 
but beneath the stopes is a system of incline raises for 
collecting the ore, locally known as the “ore-pass sys- 
tem,” but which is very similar to the branch-raise sys- 
tem at Inspiration. The Creighton mine also uses an ore- 
pass system, located in the footwall of the vein. In the 
orebody at Alaska Juneau, an ore-pass system is also 





’This is the ninth of the series by Mr. Mitke in which he outlines 
modern stoping methods. 
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used to convey the ore from the grizzly to the main 
haulage level, 500 ft. below. 

In the harder ores at Ray, 15-ft. stopes and 10-ft. 
pillars are planned, whereas at Braden the rooms are 
23 ft., and the pillars 16.5 ft. wide; in the Creighton 


y “UN 


raise 





Fig. 1—S pacing of grizzlies on 14-in. laterals, with small 
incline raises branching therefrom, at Morenci 


mine the stopes are 60 ft. wide and the pillars 15 ft., 
but in the lower levels this has been changed to a 50-ft. 
stope and a 25-ft. pillar. Morenci uses an 18-ft. stope 
and a 10-ft. pillar, and the custom at Latouche Beatson 
is a 70-ft. stope and a 30-ft. pillar, although in the lower 
levels this is being changed to a 60-ft. stope and a 40-ft. 
pillar. In the hard ore mined by shrinkage at Miami, in 
1927, 50-ft. stopes and 50-ft. pillars were used. Alaska 
Juneau leaves numerous pillars to support the back dur- 
ing the preparatory work, but at the completion of this 
work they are blasted out, either by a large number of 
drill holes or by the use ef small powder drifts. At 
Mount Hope, which is a vein deposit, the hanging and 
foot walls serve largely as supports. 

Drifts on the grizzly level at each property parallel one 
another, and, at Ray, are driven on 25-ft. centers; and 
the grizzlies are located at 25-ft. intervals, along these 
grizzly drifts. At Morenci, on the other hand, the 
grizzly drifts are driven on 28-ft. centers, and the 
grizzlies, with small incline raises branching up on either 
side, are located at 14-ft. intervals, as shown in Fig. 1. 
Though the drifts on the grizzly level at Morenci are 
further apart than at Ray, the grizzlies themselves are 
closer. In the Creighton mine, the drifts on the grizzly 
level are 75 ft. apart in the upper, and .50 ft. apart in 
the lower, levels, and the grizzlies are located 15 ft. 
apart, at alternate points in opposite sides of the drift.” 





“Mining Operations, International Nickel Company,’ Canadian 
Mining Institute, 1920. 
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The grizzly drifts at Braden are approximately 25 ft. 
apart. At Alaska Juneau the grizzlies are spaced on 
42-ft. centers, and at Latouche Beatson the grizzly drifts 
are driven on 100-ft. centers, with grizzlies spaced at 
intervals of from 60 to 75 ft. In the former Miami 
shrinkage method, the drifts on the drawing-off, or 
crizzly, level were driven on 50-ft. centers, and the 
grizzlies spaced every 25 ft., whereas at Mount Hope the 
grizzlies are spaced approximately 40 ft. apart. 


INTERVAL BETWEEN HAULAGE AND GRIZZLY LEVELS 


At Morenci, the haulage level drifts are on 56-ft. 
centers, driven to accommodate ten-ton cars; ore raises, 
on 70-deg. inclines, are driven at 28-ft. intervals to the 
grizzly level, 45 ft. above. These raises are branched 
midway, so as to serve two grizzlies. The ore column 
above the undercutting, or grizzly, level was, at first, 
140 ft., but is now being increased to 200 ft. 

In developing a motor section at Ray, parallel laterals, 
spaced at 40-ft. intervals, are driven from a main fringe- 
drift. Usually, four such drifts are mined at a time, 
giving a width to the section of 160 ft., with an undercut 
along the drifts of 100 ft., and a vertical extent of any- 
where from 100 to 200 ft., depending on the height of the 
ore. Both motor*and hand tramming are used at Ray, 
the latter being employed to extract the outlying ore. 
The grizzly is approximately 50 ft. above the haulage 
level. 

The haulage level at Latouche Beatson is 50 ft. below 
the grizzly, and the height of the ore between the 
grizzly and the mining level above is 150 ft., although 
under some conditions this may be as high as 250 ft. 
The main raises from the haulage level to the grizzly 
each serve two grizzlies. 

At the Creighton mine 120-ft. lifts are taken, this 
being the interval between levels. Intermediate drifts, 
with box holes (grizzlies), are driven as required. 

At Alaska Juneau, the grizzly level is 50 ft. above 
the haulage in the north end of the orebody, and the 
height of ore mined is approximately 200 ft., the stopes 
going through to surface, as the ore extends from the 
main haulage level to surface. In the south orebody, ore 
passes, with branches direct from the grizzly, are used 
to deliver the ore to the main level, 500 ft. below. Haul- 
age-level drifts are driven on 80-ft. centers.‘ 

The stopes are approximately 150 ft. high at Mount 
Hope, and the grizzly is about 50 ft. above the haulage. 
The same height of stope is also used at Braden. In the 
old Miami method, the grizzly level was 25 ft. above 
the tramming level, and the stopes were carried up 100 
to 125 it. 

In the ordinary room-and-pillar shrinkage stopes, the 
grizzly drifts are usually driven at right angles to the 
stopes and pillars. The same is also true of the haulage 
drifts beneath. However, at Latouche and Mount Hope, 
the grizzly drifts are parallel with the shrinkage stopes. 
Practically all companies using combined shrinkage and 
caving start their undercutting level from inclines that 
have been driven up from each grizzly at an angle of 
about 40 deg. The inclines extend a distance of from 
15 to 25 ft., and are belled out as they approach the pro- 
posed undercutting level. From these points, which are 
from 10 to 20 ft. vertically above the grizzlies, fan- 
shaped rounds are drilled on sufficient incline to allow 





““The Latouche System of Mining.” Tech. Pub. No. 20, A.I.M.E., 


1927. 


“Estimation of Ore Reserves and Mining Methods, Alaska 
Juneau,” A.I.M.E., 1924. 
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the ore to run. This constitutes the first step in opening 
up the undercutting level. 

In most operations, the grizzlies are in the center of 
the grizzly drift, and only two inclined raises are put 
up, one from each side of the drift. In exceptional in- 
stances, small crosscuts are driven out from the grizzly 
drifts and grizzlies are constructed at the ends of these 
crosscuts. In such instances, three incline raises are 
driven up from each grizzly. At Ray and Morenci, the 
grizzlies are in the centers of the drifts; at Creighton, 
they are on opposite sides of the drift, at alternate points. 
At Latouche Beatson, the grizzly drifts (or crosscuts, 
as they are called there) parallel the center line of the 
70-ft. stopes, and are driven at 100-ft. intervals. On 
either side of this grizzly drift small offset drifts are 
driven, between 15 and 20 ft. long, and 60 to 75 ft. apart, 
and grizzlies are situated at the ends of these. The 
grizzlies are therefore 60 to 75 ft. apart, lengthwise of 
the stope, and 40 ft. crosswise. A similar line of grizzlies 
also is situated along the center line of the 30-ft. pillars. 
A somewhat similar plan of development is used at 
Mount Hope. | 

After the work on the grizzly level and the prelim- 
inary undercutting is completed, Latouche, Alaska 
Juneau, and Mount Hope all drive long incline raises, 
from the undercutting level to the mining level above, 
which is usually from 150 to 200 ft. distant. At 
Latouche these raises are 40 to 60 ft. apart, and at 
Alaska Juneau they are about 100 ft. apart and approxi- 
mately 200 ft. high. When stoping begins, all ore is 
broken from these raises. At the Silver Dyke property, 
at Neihart, Mont., after the preliminary undercutting 
is completed, a series of churn-drill holes, spaced 
horizontally 20 and 25 ft. from the walls of the stopes, 
is drilled to within 15 ft. of the grizzly level. 

The regular form of shrinkage stope with simulta- 
neous pillar caving is in use at Ray, Morenci, Braden, 
and Creighton, and was used in the former Miami 
stopes, though, as previously mentioned, Latouche, 
Alaska Juneau, and Mount Hope employ a variation in 
which the preliminary development work is practically 
the same, the difference being in the manner of blasting 
the rock above the undercutting level. These variations 
will be described in detail later, as well as that used at 
the Silver Dyke. 


SOFTER OrES REQUIRE VARIATIONS IN 
STOPING PRACTICE 

In softer ores, the combination of shrinkage and 
caving assumes a somewhat different form from the ordi- 
nary method of shrinkage stopes and pillars. In such 
work it is merely necessary to isolate the block to be 
mined, by carrying up narrow shrinkage stopes, and 
then undercut the block (also by shrinkage), until it 
caves of its own weight. The height of this under- 
cutting may be as little as 6 ft. or as much as 30 ft. 
Approximately 41,500 tons daily is produced by the 
combined shrinkage and caving methods. 

In this method, alternate rooms and pillars are laid 
out. Jt is only necessary to cut off the block from the 
main mass by narrow “boundary shrinks” on the two 
ends, as stoping is laid out in such a manner that shrink- 
age stopes adjoin the solid on either side. After all the 
ore in stopes has been broken, the pillars are undercut. 

At different properties the manner of carrying up the 
shrinkage stopes and undercutting the pillars varies, but 
after this work is completed, in every instance, the ore 
from pillars and stopes is drawn simultaneously. A 
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Fig. 2—Vertical section, across stope 


grizzly level is usually driven, and bulldozing carried 
on there. 

The men stand on the broken ore and drill the solid 
overhead, with either stopers or drifters. Sometimes 
the ore is broken by the miner drilling upward; in other 
operations it is broken off in big slabs by drilling hori- 
zontally; and in still others the ore is broken on the 
incline. Variations of these methods are used to under- 
cut the pillars, the general plan being to put up raises 
and to undercut the pillars thoroughly before the final 
drawing begins. 


PRACTICE AT MORENCI 


Figs. 2 and 3 show the three stages in the develop- 
ment of a shrinkage stope which was operated in the 
Humboldt mine, at Morenci, in 1920. Fig. 2 is a vertical 
section, across the shrinkage stopes, showing develop- 
ment from the time the drifts were driven, right through 
the process of carrying up both shrinkage stopes and 
pillars, to the final stage, where the ore is all drawn and 
capping appears in the chutes. Fig. 3 gives a vertical 
section along each shrinkage stope, also illustrating the 
various stages in the carrying up of each stope, from 
the incline raises, in the first stage, to the filled stope 
containing broken ore to the capping, in the final stage. 
The widths, of stopes and pillars were 12 and 8 ft. 
respectively. The original estimated tonnage was 
100,000 tons; actual extraction was 110,624 tons; esti- 
mated average grade was 2.02 per cent copper, and 
average grade of extracted ore was 1.98 per cent copper. 
The actual feet of drifting per ton amounted to 0.024 
ft., and the actual feet of raising per ton was 0.019 ft. 

The tonnage extracted was over 10 per cent greater 
than the estimate, but the actual grade of the extracted 
ore was only slightly below the estimated grade; con- 
sequently, the additional 10,624 tons represented ore 
above the block mined, which was not included in the 
original estimate. 

At Ray, “the shrinkage stopes in hard ore are car- 
ried to the capping, and at this point a final, or fan- 
shaped round, is put in to cut off the top of the pillar. 
Pillar raises are then connected across the block between 
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the stopes, but in this case are carried up a short dis- 
tance and widened out, and are really narrow stopes 
within the pillar. They are drilled and blasted when 
approximately 15 ft. above the pony cap, but the con- 
dition of the pillar as to its safeness is usually the con- 
trolling factor in the height to which it is carried. The 
block is then ready for drawing.”® 

In the hard ore mined at Miami some years ago “the 
shrinkage stopes were carried to a maximum height of 
125 ft., it being necessary to break to the cap. In a 
typical stope of hard ore, the expansion in volume, due 
to breaking, required the drawing of 30 per cent of 
the ore in the stope, the latter being full at com- 
pletion. The process of breaking the pillars 
was practically the reverse of stoping. Mining was 
started at the edge of the ore, on the top sublevel, and 
carried downward, level by level; in each instance the 
25-ft. roof-pillar was broken through to the broken ore 
above. Systematic drawing of the broken ore 
was started when about 70 per cent of all stope and 
pillar mining had been completed. No draw was per- 
mitted within 100 ft. of any mining operations.’”® 

At Morenci, “boundary shrinkage stopes, 8 ft. wide, 
are mined to an elevation of about 10 ft. below the top 
of the ore, so as to cut off the panéf to be caved. A 
transverse shrink, 18 ft. wide, is mined to a height of at 
least 70 ft. The adjacent 10-ft. pillar is undercut and 
caved as soon as the transverse shrink ahead of it is com- 
pleted. The relative width of the room and its pillar, as 
well as the height to which the room should be carried, 
depend on the character of the ground.’ 


FLoor AND BOUNDARY SHRINKAGE STOPES 
For SOFTER ORES 


Where shrinkage stopes with simultaneous pillar cav- 
ing are adapted to softer ores, it has been found that, 
provided the block to be mined has been isolated from 
the solid mass, it is not necessary to carry the shrinkage 
stopes the entire distance to the capping, as formerly, but 





\“Mining Methods at Ray,’ R. Thomas, Arizona Mining 
Journal, April 15, 1926. n 

®‘Mining and Scientific Press, June 24, 1916, D. B. Scott. 

7*Mining Methods at Morenci,’ E. & M. J.-P., Dec. 26, 1925. 


Fig. 3—Vertical section, along stope 
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merely a vertical distance of 25 to 50 ft., and that when 
drawing begins the balance of the ore crushes and caves 
of its own weight. 

In some parts of the Captain orebody, at Miami 
(Miami Copper Company), this method was applied in 
the mining of the pillars. In describing it, T. A. Rickard 
states “about 20 per cent of the ore is stoped in order to 
induce the remainder to break away; in other words, 
five tons are mined by nature for every ton that is 
mined by man.” The method, as applied to the soft ores 
at Ray, is as follows: 

“In preparing a block for drawing in soft ground, 
narrow side, or boundary shrinkage, stopes are carried 
up parallel to the laterals so as to make a com- 
plete cut around the block that is to be drawn. These 
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Section Along Undercut Stope at Ray 


Fig. 4—Vertical view, along undercut stope 
(stope and pillar), soft ore (Ray) 


are all regular shrinkage stopes and are provided with 
cribbed manways for the entrance of men and supplies. 
After the side and end cut-off stopes have been 
completed, undercut (shrinkage) stopes are carried at 
25-ft. centers within the solid portion of the block, and 
at right angles to the haulage drifts. These 
stopes are carried to a height of 22 ft., when a final, or 
fan-shaped, round is put in. These undercut stopes are 
provided with cribbed manways, similar to the side and 
end_stopes. No open manways are provided 
for the undercut stopes. The undercut stopes are carried 
up approximately 10 ft. in width, and by the shooting of 
the final round are widened to approximately 20 ft. 
After the undercut stopes are completed, pillar 

raises are connected across, at right angles to the drifts, 
and between the stopes. These raises are carried ap- 
proximately 5 ft. wide by 6 ft. high, and when completed 
are leveled up and widened on top of the cone position, 
and are then drilled and blasted, thus making a complete 
undercut of the block. Fig. 4 shows a section through 
the block, illustrating the undercutting operation. After 
the block is undercut, drawing operations are started.’ 
In this operation, no grizzly level is driven, but the 
ore is drawn directly into motor cars, as with the old Ray 
motor haulage system. Not only is this method appli- 
cable to the softer ores, but it is also being successfully 
applied to the so-called “hard-rock” stopes in Morenci 
and Ray. This has been made possible by a more gen- 
eral use of boundary shrinkage stopes on three, and 





‘Mining and Scientific Press, Sept. 22, 1917. 
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even four, sides of a block to be mined. However, where 
this method is applied to the harder ores, a grizzly level 
is necessary. 

(To be continued) 
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Italy’s Quicksilver Exports Decrease 


CCORDING to the U. S. Department of Commerce, 

the Societa Monte Amiata, the chief producer of 
mercury in Italy, has experienced a decline in its sales 
abroad. The dispatch attributes the drop in the volume 
of sales partly to a reported overproduction from the 
Spanish mines, accompanied by a relaxed demand on the 
London market, and adds that the influences are only 
temporary in character and that a reliable forecast as 
to their effects on the company’s financial position is 
impossible at present. The operating year of the com- 
pany closes March 31, and the stockholders’ annual meet- 
ing will not take place until June, when the annual report 
will be presented. 

For the first eleven months of 1927, the latest period 
for which figures are available, there has been a decided 
decrease in Italy’s mercury exports, to 12,359 quintals 
from 16,311 quintals in the corresponding months of 
1926. The declines in exports to Germany, Japan, and 
the United States, three of the chief countries of destina- 
tion, are particularly notable, but exports to Great 
Britain seem to have held up fairly well. Exports for the 
eleven months’ period of the last three years are shown in 
the following table (a quintal equals 220.5 Ib.) : 


Destination Jan.-Nov., 1925 Jan.-Nov., 1926 Jan.-Nov., 1927 








Quintals Quintals Quintals 

pe eee ee Ce eres 236 69 48 
ive iwatadeceuwwes 840 1,025 761 
CI icc cacesacswees 2,536 3,479 2,613 
Greek BARE. 66.0 cccccesic 1,776 1,546 1,591 
WER awciecakaciwanewe 1,425 2,329 1,197 
Wi. oc dcnncaawee 1,220 1,154 690 
British India and Ceylon... 842 924 507 
United States... ...cccccces 3,367 4,091 2,796 
Other countries. .......... 1,158 1,694 2,156 
13,400 16,311 12,359 





Analysis of Chrome Iron Ore 


USION of chrome iron ore with sodium carbonate 

is never complete, according to E. Dittler in Z. angew. 
Chem., 1928, 41 pp. 132-133 (abstracted in Chem. & 
Ind.), and the analysis is best carried out in the follow- 
ing manner: The finely ground mineral is fused with 
ten times its weight of sodium peroxide in a silver 
crucible, the melt dissolved in water, acidified with 
hydrochloric acid, and the precipitated silver and silver 
chloride removed. The filtrate, to which a few cubic 
centimeters of hydrogen peroxide have been added to 
reduce the chromium present, is evaporated to dryness 
and the silicic acid removed by evaporation with hydro- 
fluoric acid; the residue is decomposed with sodium car- 
bonate and a little potassium nitrate, and, after treatment 
with hydrogen peroxide, the combined oxides of alumi- 
num, iron, and chromium are precipitated with ammonia 
solution. Provided that excess of hydrogen peroxide is 
removed before precipitation, all the chromium is ob- 
tained as oxide. The three oxides are treated with 
sodium peroxide, when the iron remains as insoluble 
residue and the chromate is determined volumetrically 
in the filtrate after conversion of the manganese present 
into manganese dioxide while the aluminum content is 
obtained by difference. In the filtrate from the three 
oxides, calcium, magnesium, and manganese are deter- 
mined by the ordinary methods. 
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[ts Manufacture 


exact information 
regarding many of its 
properties in the slaked 
and unslaked conditions is 


ESPITE the com- ae etneeemnaecemaans ; " (silica and oxides of lime 

1D mon use of lime, | TIME is a commodity so widely used—in the | and aluminum) permis- 
| mining industry as in others—that often 

an advantage may be gained in manufacturing 

it locally, provided a supply of crude rock is 

readily available. It may be required not only 


sible in a finishing lime 
(quicklime or hydrate) is 
very small, certainly not 
over 5 per cent (245 per 


meager. To ascertain the in the metallurgical plant, as in flotation and | cent in the stone ). In 
factors affecting the qual- cyanidation, but also for building and agricul- chemical industries the 
ity of lime during burning tural purposes. If the camp be remote and value of lime depends 


and that of the hydrated 
product during commer- 
cial slaking processes, 
with full appreciation of 
the practical difficulties, a 
study of the method of 
lime manufacture was un- 


- dertaken by the U. S. Bureau of Standards. The results 


of this study are set forth in a circular’ recently issued 
by the Bureau. 

In this paper the equipments of various plants and 
processes are compared, with special reference to econ- 
omy of operation and quality of finished product. Re- 
sults of some laboratory work are included. The com- 
parative heat. efficiency attained by the use of different 
methods of creating the draft was investigated. 

Burning of lime may be defined as the process of con- 
verting limestone into lime through the agency of heat. 
The term “limestone” is used to describe a class of rocks 
varying in composition from pure calcium carbonate to 
a mixture of 54.35 per cent calcium carbonate with 45.65 
per cent magnesium carbonate. Any gradation between 
these limits may be found, and all limestones contain 
more or less impurities. Thus, the resulting lime may 
vary from pure calcium oxide to a mixture of calcium 
and magnesium oxides in the corresponding proportions. 
The accompanying impurities may or may not be re- 
moved. 

Chemically and physically, the quality of limestone 
suitable for burning may vary within rather wide limits. 
Only those limestones may be used from which a mar- 
ketable lime can be produced. It must be remembered 
that on account of the loss of about half the weight of 
the stone as carbon dioxide during the burning, the pro- 
portion of every other constituent of the stone will be 
nearly doubled in the lime. The amount of impurities 


‘Circular No. 337, “Manufacture of Lime.” U. S. Bureau of 
Standards. Price 45c. 
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freight charges high, it behooves the person 
responsible for operations to study the art of 
burning limestone. Methods are simple, when 
understood, and so is the essential equipment. 





largely on the amount of 
the active constituent. 
Therefore the impurities 
act usually as diluents, and 
for many purposes their 
presence in rather large 
amounts is not harmful, 
except where a finishing lime or a particular grade of 
chemical lime is to be made. The following general 
conclusions may be drawn: The presence of small 
amounts of silica tends to decrease the plasticity, sand- 
carrying capacity, and yield of a lime, but has no appar- 
ent effect on its hardness or strength. This may also be 
said of iron, except that lime containing large amounts 
(25 per cent) shows a marked increase in both strength 
and hardness. Alumina increases all of the factors above 
mentioned and also improves the color, so that its pres- 
ence, even in large amounts, is desirable. Gypsum shows 
detrimental effects, even when only 1 per cent is present. 
Kaolin seems to act in a manner similar to silica and iron, 

Chemical composition influences the cost of burning. 
Generally, less heat and a lower temperature are required 
to burn a magnesium than a high-calcium stone. ‘The 
greater the proportion of impurities, the more easily is 
the lime overburned, and therefore too large an amount 
of these impurities will reduce the capacity of the kiln. 
Too high a proportion of silica may cause “fire slaking,” 
whereby the lime falls to pieces. 

Any kind of limestone is suitable for burning, so far 
as its physical properties are concerned. These, how- 
ever, influence the cost of production noticeably. Fine- 
grained, dense stone can be burned at a lower tempera- 
ture and with less heat than one which is coarsely crystal- 
line and porous. Coarse stone, especially if pure, is 
likely to fall to pieces in the kiln, reducing the produc- 
tion of lump. Water contained in limestone must be 
evaporated. Some of it may not be given off until the 
stone has reached a red heat. 
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In burning lime three factors are essential: (1) The 
stone must be heated to the temperature of dissociation 
of the carbonates; (2) this temperature must be main- 
tained for a certain length of time: (3) the carbon di- 
oxide evolved must be removed. The dissociation tem- 
perature for calcium carbonate is 898 deg. C. That for 
magnesium carbonate may be taken as 750 deg. C. 

To summarize, a certain quantity of heat must be sup- 
plied to dissociate the carbonates. This quantity will 
vary with the chemical and physical properties. It is 
optional to use either a high temperature for a short 
time or a lower one for a longer time. A slight increase 
of temperature will increase the dissociation pressure 
decidedly and thereby reduce the time required to pro- 
duce a given quantity of lime. If magnesium carbonate 
is present in appreciable quantities a lower temperature 
should be used. The more nearly the amount of heat 
used approaches the minimum required, the better will 
be the quality of the lime. 

The chemical action involved in burning lime is rever- 
sible; and the factor which determines the way the re- 
action shall go is the pressure of carbon dioxide. To 
prevent recarbonating it is essential that the gas produced 
be removed rapidly and continuously. 


COMPOSITION OF COMMERCIAL LIME 


Commercial lime may contain anywhere from 0 to 44 
per cent magnesium oxide and generally more or less 
impurities, such as silica and oxides of iron and alumi- 
num. When properly burned and fresh from the kiln it 
should contain no water and less than one-half of 1 per 
cent of carbon dioxide. The lime will usually have the same 
form as the stone, but will be much more porous. Im- 
purities present may give it a gray, pink, or yellow tinge. 

When lime is slaked the calcium oxide combines with 
water to form calcium hydroxide. Recent work indi- 
cates that 40 to 70 per cent of the magnesium oxide, if 
any is present, will hydrate in the commercial process. 

Heat is generated by the hydration of calcium oxide. 
Since a part of the magnesium oxide does not hydrate, this 
acts merely as an inert substance. Other things being 
equal, the less magnesium oxide present the more quickly 
the lime will slake and the greater will be the amount of 
heat generated. 

The more porous the lime the more quickly will the 
chemical combination take place. A very porous dolo- 
mitic lime may slake more quickly than a dense lime 
having a higher content of calcium oxide. 

If lime is underburned, the calcium carbonate left in 
it acts as inert matter. Overburned lime will exhibit 
the same phenomenon. The appearance of underburned 
lime varies with that of the stone and can be distin- 
guished only by one who has had practice with the par- 
ticular lime in question. Overburned lime is generally 
yellow or black in color and can be readily separated 
from good lime. 

When lime is exposed to the air it absorbs carbon 
dioxide and water and “air-slakes.” This reaction con- 
sists in, first, the absorption of water and, second, the 
displacement of the water by carbon dioxide. Since these 
reactions are slow, it is possible to obtain lime which has 
air-slaked at almost any degree. For this reason at one 
stage of the process the product may be similar in com- 
position to “water-slaked” or hydrated lime. To avoid 
this confusion, the Bureau of Standards has decided to 
designate as “air-slaked lime” only that product in which 
the process has been completed. Any intermediate prod- 
uct will be designated as partially air-slaked. 
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Absorption of water during the process of air-slaking 
involves a large increase in volume, and therefore the 
lumps fall to pieces. This fact was an obstacle in the 
introduction of hydrated lime because the consumer 
believed that all fine lime was air-slaked. 

There are several grades of limestone which fall to 
pieces in the kiln. The stone may be so soft that it is 
broken up by abrasion; it may have its pores filled with 
water, which when heated shatters the stone; or its com- 
ponent crystals may be bound together by organic matter 
which is consumed in the kiln. Stones like these are 
being burned, and in some operations over 50 per cent 
of the output of the kiln is fine stuff. Such fine lime is 
as good for all purposes as lump lime and it is easier to 
handle and will keep better. 

The weight of a lump of lime is about 55 per cent of 
the weight of the stone from which it was burned. The 
federal lime-barrel law makes a large or small barrel of 
lime 280 or 180 Ib. net., respectively. 


Hypratep Lime—Its ADVANTAGES 


Hydrated lime is a product of comparatively recent 
origin. It is lime which has already been hydrated ; that 
is, the chemical combination with water has already taken 
place. It is a fine, dry, white powder, which is shipped 
in paper bags and which may be used for a number of 
purposes instead of lump lime. 


MINING, SoRTING, AND LOADING 


After being broken in mine or quarry, limestone must 
be sorted, in order that only the proper quality and size 
of stone may be put into the kiln. Where rotary kilns 
are used, this latter phase is taken care of by crushers. 

With vertical kilns the size of stone to be used depends 
on two considerations: A hard dense stone may be used 
in smaller sizes than one which is soft and has a tendency 
to fall to pieces in the kiln. If the draft is normally 
rather low, large stone should be used, or the draft may 
be choked below its economical limit. It is the custom 
to use anything from a stone as large as one man can 
readily handle down to one about 4 in. in diameter. 

When limestone is mined underground, clay and other 
contaminating substances usually encountered in quarry 
working are eliminated. This is a matter of concern to 
some users of limestone, for the purity of the stone is 
of advantage. In wet weather, clay sticks tenaciously 
to the stone obtained in open quarry work. The clay is 
siliceous, and as a result the lime may be of poor quality. 

Lime burning is a continuous process. It is most 
economical to run the kiln at full capacity. Thus a 
steady supply is necessary. 

Where rotary kilns are employed it is never practicable 
to dump directly from the cars or carts into them. The 
stone must be comparatively uniform in size, from 4 to 
14 in. for the most economical operation. This necessi- 
tates reduction and grading of the rock as it comes from 
the mine. Storage bins are necessary. 

Of the kilns used in the United States for burning 
lime, the shaft kiln is most generally employed. In 
recent years, however, the rotary kiln has come into 
extensive use. Use of the rotary kiln is limited to the 
manufacture of hydrated lime and a more recent form of 
quicklime termed “pebble lime.” This latter product is 
quicklime averaging about one inch in diameter. 

In general, a shaft kiln resembles a short, wide stack, 
either square, round, or elliptical in cross-section. It 
consists of a casing of steel or stone lined with refrac- 
tory material. The long, vertical chamber formed by this 
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lining may be divided into three compartments: The top 
one, called the hopper, is used for storing and preheating 
the stone. Its sides slope in so that the stone may slide 
down into the middle compartment, the shaft. This 
shaft is where the lime is burned. It may be square, 
round, or elliptical in cross-section independently of the 
outside of the kiln. Generally, the sides of the shaft arc 
vertical, although in some cases they slope outward. In 
this latter method of construction it is customary to omit 
the hopper. 

Below the shaft is the cooler, which is used for storing 
the lime after it is burned. The top of the cooler, of 
course, has the same cross-section as the shaft. The 
sides are drawn in to form a slide leading to the drawing 
door. A hole in the side or bottom of the cooler is closed 
by a door or by sheets of iron which swing on a pivot and 
are known as shears. The lime is removed through this 
opening. The fuel used in burning is consumed in the 





The cross-section of the shaft is limited by the distance 
the heat can be made to penetrate toward the center. 
The total height of the kilns above the grates is limited 
by the conditions of the draft. If natural draft is used, 
the gases must leave the top of the kilns hot enough to 
produce the draft; that is to say, the kiln must not be too 
high. With any form of induced draft the kiln should be 
just high enough so that the gases reaching the top have 
approximately the same temperature as the external air. 

Although there are numerous designs of lime kilns, 
they may be divided, for classification, into the types 
shown in Figs. 1, 2, 3, 4, and 5. The diagrams in these 
figures are intended to be merely composite designs, 
showing the more important points of variation. 

The rotary kilns which are used in burning lime are 
similar to those which have been successfully used for 
years in making cement. This kiln is essentially a steel 
cylinder 6 to 9 ft. in diameter and 60 to 200 ft. long, 
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Fig. 1—Round kiln with shaft drawn in. Fig. 2—Square kiln with straight shaft. Fig. 3—Round 
kiln with straight shaft. 


fire boxes usually arranged on two sides of the kiln. 
These are very similar to the common fire boxes in use 
under boilers. To increase the natural draft a stack is 
sometimes placed on top of the kiln. Forced or induced 
draft, or a combination of both, is also in common use. 


SIZE OF KILNS 


The practical size of a kiln is limited by many con- 
siderations, chief of which is probably the market which 
the kiln has to supply. Lime is a perishable article, so 
that any cessation in demand necessitates curtailment of 
supply. If the market demands a definite supply of lime 
for a continuous period, a kiln can be built large enough 
to supply that demand. Generally, however, it is safer 
to build a number of small kilns, so that if the demand 
falls off it is not necessary to close down the entire plant. 
A custom which is becoming prevalent is to run the kilns 
at full capacity and hydrate that portion of the lime 
which cannot be used immediately, for hydrated lime 
may be stored. 
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which is supported on trunnions and rotated. It is set in 
a slightly inclined position, the inclination being usually 
about one-half inch to the foot. The rotating section is 
lined with some type of non-abrasive fire-resistive mate- 
rial. The crushed lime-rock is fed into the upper end of 
the kiln, while the fuel, which may be powdered coal, 
oil, or gas, is forced in at the lower end. A draft is 
maintained usually by means of a fan. As the stone 
passes through the kiln, it is burned and, at the lower 
end, drops into a cooler, which is a rotating steel cylinder, 
but much shorter than the kiln. Cooling of the lime is 
effected by exposing it freely to the air in the second 
cylinder. : 

The casing, or outside shell of a kiln, in conjunction 
with the backing must carry part of the weight of the 
kiln; it must protect the lining from excessive changes 
in temperature and must minimize the amount of heat 
lost by conduction and radiation. Casings may be divided 
into five classes: 

1. Square stone casings. These are usually built one 
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stone, or 94 in., thick at the top, extending straight down 
on the outside, and following the contour of the hopper 
shaft and cooler on the inside. They are illustrated in 
Figs. 1 and 2. 

2. Round steel casings as shown in Fig. 3. These are 
made of sections of steel plate, rolled to shape and bolted 
together. 

3. Conical steel casings, a variation of the round type. 





A Charging door 





Fig. 4—Round kiln with flaring shaft. Fig. 5.— 
Round kiln with distorted conical shaft. 


4. A combination of steel with stone or other material. 
In this case a cubical structure large enough to inclose 
the fire boxes is built of stone, brick, or concrete and the 
steel casing is built upon it. 

5. A variation of the preceding class in which the fire 
boxes are above and independent of the stone, brick, or 
concrete structure, as illustrated by Fig. 4. 

For carrying the weight of the kiln, steel is probably 
more satisfactory than stone. 

Loss of heat sustained by a kiln is due to two causes— 
namely, conduction and radiation. Amount of heat lost 
by conduction varies inversely with the thickness of the 
wall, and depends on the kind of material used. The 
material should be as porous as possible. Radiation is 
also of importance. Steel with a sufficient backing of 
porous material should fulfill the requirements of a cas- 
ing better that stone. Moreover, it is probably cheaper. 


LININGS 


The lining of the kiln is important wherever lime is 
burned by the continuous process. The material used 
for this purpose should be such as will minimize the fre- 
quency of repairs. In shape the lining conforms with 
the sides of the hopper, shaft and sometimes the cooler. 
Usually it has the same thickness throughout the kiln. If 
firebrick is used, about 8 in. is generally considered suffi- 
cient. Other materials may vary in thickness from 9 to 
18 in. In the burning zone the material must resist high 


temperature as well as the chemical action of the lime. 

The temperature in the burning zone probably seldom 
exceeds 1,400 deg. C., one which many grades of fire- 
brick are able to withstand. The main difficulty seems 
to be caused by chemical action of the lime. At the tem- 
perature attained the lime unites with some constituents 
of the brick to form compounds which fuse with com- 
parative ease. The apparent failure of firebrick to meet 
the demands has led to experiments with mica schist 
and sandstone. Each of these has given satisfaction, but 
may be more expensive than firebrick. Silica brick war- 
rants consideration in view of the experience with sand- 
stone. Of the five materials mentioned in Table III, 
paving brick is believed to be the best for the upper part 
of the lining. 

Three methods are in common use for building the 
tops of kilns. Of the 231 kilns visited in the course of 
this investigation 91 have open tops, 87 closed tops, 
and 53 are surmounted by stacks. Closed tops are 
made of flat steel plates, bolted to the casings. The 
charging door in the top should be closed air-tight after 
each charging and sealed shut with lime paste. Where 
stacks are used, the ordinary round steel variety com- 
mon in boiler practice is employed. They are generally 
connected to the casings by short conical sections of steel. 

Dimensions of stacks in use at the above plants are: 
Diameter, 22 to 48 in.; height, 10 to 40 feet. A stack 
is used principally to increase the draft, thereby prevent- 
ing the recarbonating of the lime. It must be large 
enough to deliver the gas without throttling. It should 
be so connected to the kiln as to offer the least resistance 


l‘ig. 6—Vertical sec- 
tions of shaft, show- 
ing method of opera- 
tion of “following” 
process 
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to the passage of gas. Possibly a conical section is 
advisable. 

The hopper or upper part of a kiln is designed as a 
place where the stone can be stored and at the same time 
preheated by the waste gases from the kiln. Hoppers 
are built in the form of inverted truncated cones or 
pyramids. The larger base is at the top. The cross- 
section of the upper base must be small enough to give 
the sides a rather steep slope. It is generally agreed 
that stone sufficient to supply the kiln for 48 hours is 
enough to keep on hand. 

Shaft kilns are commonly operated by two methods— 
namely, the “following” and the “sticking” processes. 
By either process only part of the lime is taken out at a 


Table I—Variations in Kiln Design 


(Shown in Figs. 1, 2, 3, 4 and 5) 


Part of Kiln Fig. | Fig. 2 Fig. 3 Fig. 4 Fig. 5 
CH. boc o ne ee Part steel, part stone, 
Pe OP BON c ss I ia edi oes es otic a awed anaticaueews Wc acid sas = eaianes Steel 
Be een Card IS a5 alerts, 5 a03, 600 NTR a5) starerteiarak aeraia Two grades of firebrick.... Firebrick............ Two grades of firebrick 
MN .  cocawe- ean Steel section back...... See |) Rane Has backing 
TR Sas Gs 5.0 aaa: samara SaaS acd acu dg’ OER ptace wt anak sour eeoearoe ahaes GUNS 0s 4s Saas hieankin errr 
Charging door...... MS ecient an: Ma a Colas cad ds ee ees None.................... Inside of conical piece.. Flat 
Hopper............ Circular at top, elliptical Square at top, rectangular Circular at top and bottom None........ aaa Circular at top, elliptical at 
at bottom at bottom bottom 
Shaft.............. Straight, elliptical...... Straight, rectangular..... Straight, circular.......... Conical............ . Distorted conical 
rer ac a gee cn ore BS 5s le a de ie Kd CE a. hhc ewadauanes Unlined i535 pam Lined 
Means of drawing... Doorundercenter...... Dooratside............. I io oe eae ens per Shears.............-.. Shears 
Number of fire boxes Two.................. 2 ab ey eg Four eyes for producergas.. Three............... Four 
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time, since enough must remain to fill the cooler and so 
keep the unburned stone above the grate level. The 
“following” method is simple. When the lime is drawn 
from the bottom of the kiln the remaining lime and stone 
slide down and fill up the space, as would naturally be 
expected. The difficulty with the process lies in the fact 
that the stone will not burn evenly. Owing to the 
tendency of the flame and hot gases to pass up the side 
of the shaft, rather than into the center, the mass of 





A Ready toDraw B Drawn © Cut Off at Grate Level D Trimmed 


unburned stone always extends down farther in the 
center than at the sides, as shown in Fig. 6A. It is 
customary to draw out enough lime to permit the lowest 
part of the stone to reach the grate level. 

In the “sticking” process the kiln is generally chilled 
by omitting to fire and leaving the fire doors open for 
from twenty minutes to one hour before drawing. This 
chilling causes a contraction of the lining and also a 
solidification of the fused compounds resulting from 
the action of the lime on the lining. When the lime 
is drawn from the cooler, these two processes, acting 
together, prevent the stone from following and cause 
it to “stick” or “hang” as shown in Fig. 7B. After 
drawing, the lime is knocked down by bars, inserted 
through the fireboxes, and finally the whole mass is 
caused to fall by knocking the supporting pillar of 
lime away. It must not be supposed, however, that there 
is a hard and fast distinction between “following” and 
“sticking” kilns. In general, it may be said that if the 
sides of the shaft slope outward, the kiln will “follow” ; 
if straight, it will “stick.” To summarize, it apparently 
is more expensive to operate a kiln by the “sticking” 
than by the “following” process. Owing to the danger 
of obtaining core or overburned or recarbonated lime, 
the “following” process probably gives a smaller ca- 
pacity. It seems to be more economical, however. 

The cooler, as the bottom compartment of the kiln 
is called, seems to be a necessary adjunct of all shaft 
kilns. Generally it is a pit into which the lime falls from 
the shaft and from which the lime is removed through 
an opening at or near the bottom. The height of the 
cooler in kilns visited varied from 4 to 14 ft. 

Unburned stone should be kept above the level of the 
grates. The easiest way to do this is to leave enough 
lime in the kiln to support the stone at the required 
height. Hence, when a kiln is in operation the cooler 
is always full of lime. 

The cooler should actually cool the lime. If possible, 
the heat so obtained should be utilized, possibly for 
preheating the air used in burning the fuel. When a 
lined cooler is used and the lime comes out hot, it 
must be dumped on the floor, cooled for several hours, 
and rehandled. If drawn cold, it can be dumped directly 
into the car for shipment. 

Three devices are used for drawing the lime—namely, 
side-draw doors, center-draw doors, and shears. 

The firebox or furnace in which the fuel is burned 
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in limekilns is very similar in purpose and construction 
to those commonly used under boilers. It is customary 
to allow one square foot of grate surface for from 12 
to 15 lb. of bituminous coal per hour. 


OPERATING Rotary KILNS 


Few details need be considered in the operation of 
rotary kilns. The stone going to the kiln must be 
cleaned. Furthermore, in many cases the installation of 


Fig. 7—Vertical sections of shaft, 
showing method of operation of 
“sticking” process 
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a rotary drier has been justified, especially for drying the 
fine stone. As for size, stone from 4 to 2 in. has been 
found satisfactory in practically all rotary installations. 

In operating vertical kilns the lime is sorted either 
while being drawn or when it is taken up from the 
cooling floor. The object of sorting is to remove all 
unburned stone or overburned lime. 

The time at which a kiln should be drawn will depend 
upon local conditions and is usually arbitrarily selected. 

For producing the draft in shaft kilns, the following 
methods are in use: Natural draft; forced draft, caused 
by blowing steam under the grates ; induced draft, created 
by a fan which draws the gas from the top of the 
kiln; and the Eldred process, according to which a fan 
takes the gas from the top of the kiln and forces as 
much of it as is required back under the grates. 

In general, it may be said that the best method to 
be used for creating the draft depends on local condi- 
tions, chiefly the kind of stone. If the stone is difficult 
to overburn, a high capacity and good quality of lime 
may be obtained with natural draft. If there is danger 
of overburning, the forced and induced draft will prob- 


Table II—Dimensions of Casings 


Number Maxi- Mini- Aver- 
Oo mum mum, age, 
Class Description Kilns Dimensions Ft. In. Ft. In. Ft. In. 
| Length of side, 
1 Square, stone......... 23 external...... 2D xs ie is 14 3 
| Diane are = * " 2 *’ 
: jameter....... 
2 Round, straight, steel... 154) Haight......... S.. &.. 
{ Diameter at top. S is Ss, 7 6 
5 Round concalted... 15} Dismeterattre. 196 86 3 4 
—— Ses eaicions + ‘ " ; z 7 
4 Round, steel and stone ameter at top.. “ ax 
e : Side of square at 
straight............ Bee cschexts 6 15 6 17 6 
PE 6085 ans 52 ZS. 60. 


ably give good results. If there is great danger of over- 
burning, or if the lime is likely to act as a flux in the 
lining, the Eldred process may be used to obtain a good 
quality of product and keep the repair cost within rea- 
sonable limits. 


~ 


MANUFACTURE OF HypDRATED LIME 


Manufacture of hydrated lime began about 1900. In 
1925 production was over 1,500,000 tons. In this man- 
ufacture the following stages must be considered, start- 
ing with the burnt lime as it comes from the kilns: 
Crushing, hydrating, screening, and packing. The ob- 
ject of crushing the product is to produce a larger 
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surface for the action of the water. Moreover, large 
lumps would be unwieldy in the hydrator. After crush- 
ing, the lime is fed into the hydrator. Here it is mixed 
with the correct amount of water and agitated until the 
reaction is complete. It comes from the hydrator as a 
fine powder, which must be classified either by screens 
or air separators to remove any core or overburned lime 
that would not slake. The screened or separated product 
goes to storage bins, where, if capacity is available, it is 
deemed advisable to let it age for 30 days. Finally it 
is packed in bags for shipment. 


Table I1]—Materials Used in Lining Kilns 


Number Number 

Burning Zone of of Kilns of Kilns 

Kiln. Material in Which in Which 

Used Used Upper Part, Material Used Used 

Firebrick......... 195 Firebrick (same grade as burning zone) ...... 52 
Sandstone........ 21 Firebrick (different grade) ................ 114 
PEE. Ute Cte cae ea unck ere woke wes 24 
Mica schist....... EN hod so eida a hae Noemie eae ea 11 
MII, 4 c5.c h dumeeeae baanaauen ewes 30 


Actual slaking of the lime takes place in an apparatus 
called the hydrator. Theoretically, the only function 
it has to perform is to mix the lime and water thoroughly 
and quickly, to prevent burning the lime by local over- 
heating. Just what happens when lime burns during 
slaking is not well understood. If a lump of lime is 
given enough water to start hydration, but not enough 
to complete the process, the unslaked portion will “burn” 
and become practically useless. Therefore sufficient 
water must be added and it must be mixed with the 
lime thoroughly and quickly. Several types of hydrators 
are used in the plants visited. These are as follows: 
Clyde, Kritzer, Schaffer, and Carson. 

In summarizing, it may be said that as a rule the 
high calcium limes slake much faster than those con- 
taining appreciable quantities of magnesia, and conse- 
quently liberate a large amount of heat in a short interval 
of time. If this heat is not dissipated there is danger 
of burning, with deleterious results. 


American Initiative 
Abroad 


“TN 1912,” writes Mr. V. G. Hills in an | 
article scheduled to appear in a forth- 
coming issue, “C. G. Gunther, supported 
by Seeley W. Mudd and Philip Wise- 
man, set out to prospect for ancient 
mines in the Near East. The expedition 
was organized on a scientific basis and 
successfully consummated, but none the 
less it was a prospecting venture solely. 
Mr. Gunther visited Cyprus, among | 
other regions, and there found an area | 
he believed should be prospected.” A | 
brief historical account of the mines, 
which were in operation in 166 A. D., 
serves as an introduction to a descrip- 
tion of the application of modern meth- 
ods and up-to-date machinery for the 
winning of copper ore in a Mediter- 
ranean region little known to engineers. 
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PART V 


Further Particulars of United Verde Reverber- 
atory Practice—The Verde Central Property 


By E. H. Rosie 


Associate Editor 


RIBBED arch is an unusual feature of the United 

Verde reverberatory that I did not see elsewhere in 
the Southwest. The ribs are of silica brick, like 
the rest of the arch, and are laid across the roof be- 
tween buckstays only; as the buckstays vary between 2 
and 4 ft. apart, the ribs have no definite space interval. 
Separate skewback plates are used against the ribs. 
The roof is built of 20-in. silica brick, and the ribs 
project 15 in. above (9 in. above for the 19-ft. furnaces), 
giving a total roof thickness of 35 in. at the ribs. A 
system of offsetting the joints is used to insure a solid 
roof construction, and the center of the arch, at the 
top, is keyed when hot. It is claimed that an additional 
life of the arch is obtained by this method, the ribs 
supporting the brick between them even when they have 
become very thin. When dangerously thin, however, 
another layer of 15-in. brick is added between the ribs, 
thus making the top of the arch even and smooth. This 
ribbed type of construction is confined to the smelting 
end of the furnace, about one-third of the length, where 
the heat is greatest. 

Another smelter manager later told me that he had 
tried this type of construction, but had given it up 
because the brick beneath the ribs (where the layer would 
be 35 in. thick) would burn away unusually quickly 
owing to slow heat conduction through the thick layer. 
This resulted in thin spots appearing early along the 
edges of the ribs, so it was considered that no advantage 
was gained. It has certainly been successful at Clark- 
dale, however, as the arches on the 25-ft. furnaces are 
said to last for 18 to 26 months, and on the 19-ft. 
furnace from 8 to 10 months, between repairs. Repairs 
are then usually confined to the first 30 ft. of the arch 
from the bridge wall. 

Weak spots in a furnace roof are nursed more or 
less during the last days of a campaign at all smelters. 
At Clarkdale, a water coil mounted on a plate, with the 
interstices filled with clay, has been placed over such 
weak spots with fair success. A better method, however, 
and one that is used quite commonly elsewhere too, 
consists in merely keeping an air jet blowing on patches 
that become red hot. The top of a reverberatory roof 
should, of course, be kept free from accumulated calcine 
and dust, which act as fine insulating materials, allow- 
ing the bricks underneath to get too hot and to wear 
or melt away sooner than they otherwise would. This 
precaution would not be necessary if a refractory at a 
reasonable price were available that would withstand 
the interior furnace conditions at the temperature there 
attained. At one smelter where more or less calcine 
falls on the reverberatory roof, pains are taken to blow 
off accumulated dirt twice a shift with compressed air, 
a disagreeable operation for everyone in the vicinity, I 
would imagine. 

The bed for a new reverberatory was being put in 
while I was at Clarkdale. This was made up of about 
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2 or 3 ft. of 95 per cent silica quartz, crushed to 4 in., 
the dry material being tamped in lightly. The top 
layer, about 1 ft. thick, is mixed with about 3 per cent 
of ground fireclay. More than usual attention is paid 
at this plant to control of furnace feed and product. 
For example, the coal going to each burner is weighed 
and the air to each burner is measured with a pitot tube. 
Four burners are used on the 19-ft. furnace and five on 
the 25-ft. There is no automatic regulation of the draft, 
as has been developed at Anaconda, but it is kept at 
about 0.02 in. of water in the flue. An effort is made 
to keep the composition of the reverb gases about 17.8 
per cent carbon dioxide, 0.4 per cent carbon monoxide, 
and no oxygen. In actual work, however, the carbon 
monoxide may get down to zero and the oxygen up 
to 0.8. A careful traverse of the flue is necessary to get 
an accurate composite analysis. 

A few representative monthly analyses are appended: 


_Equiva- 


lent 
SiO» AloOz3 Fe FeO CaO 5S Zn Cu 
Roaster feed.......... 23.5 S35 274. 35.7 *O:F 231 2.7. 332 
SS ea eee ot ee bw ee O38. 46 5- oSacwe 
Reverb matte......... 0.8 (a) 41.3 tai ag ee ERT RS 
Reverb slag........... 36.6 6.1 38.2 49.1 2:3 L@& 33 9:35 


(a) Reported as ‘‘insoluble.”’ 


Converter practice at Clarkdale follows standard lines. 
Eight 12-ft. Great Falls type upright converters are 
provided, six of which were in use at the time of my 
visit. The usual magnetite coating is maintained, so 
that repairs to the magnesite-brick lining are made at 
only rare intervals, with the exception of an occasional 
replacement of brick at the tuyére line and in the caps. 
Efforts are made to keep the silica in the converter slag 
up to 20 per cent. 

Cast-iron pots are used for slag and cast-steel ladles 
for matte. The matte ladles are protected in the con- 
ventional way by a skull of slag before being used for 
matte. No lime or other kind of wash is found neces- 
sary to facilitate removal of the skulls from the slag 
pots. Electric welding is resorted to, to a considerable 
extent, for repairs to the cast-steel pots. 

As is usual at most smelters, a permanent record of 
temperatures at several points about the smelter is kept. 
Here, Brown recording pyrometers are used to keep 


The town of Jerome, Ariz., as it appears looking up from the United Verde 
United Verde, shown in 
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track of the temperature at the outlet flues of both 
the old and new roaster plants; in the brick stack, which 
handles the roaster gases; and in the exit flues from the 
waste-heat boilers, this gas, incidentally, running about 
550 deg. F. It is planned also to keep a permanent 
record of the temperature of the converter gas going to 
the Cottrell plant. 

C. R. Kuzell, metallurgist of the United Verde, is a 
firm advocate of the idea of smelting flotation con- 
centrates in the moist condition, without roasting, though 
this practice is not adaptable to the direct-smelting ore 
of the Clarkdale plant, where even with the elimination 
of almost 20 units of sulphur, still only a 25 per cent 
matte is made. But where a high-grade, low-iron con- 
centrate is made, he believes the practice to be fully 
warranted. An important advantage thus usually se- 
cured is the elimination of troubles caused by the 
accumulation of magnetite in the reverberatory. This 
magnetite is formed largely in the roasting furnace, even 
where the operation is little more than a drying process. 
Slag losses are much lower, with the better furnace con- 
ditions thus secured, and losses caused by dusting are, 
of course, almost eliminated when the charge is intro- 
duced damp, thus perhaps making a Cottrell precipi- 
tator unnecessary. On the debit side of the ledger must 
be placed a smaller furnace capacity and higher fuel 
requirements compared with the smelting of hot calcine. 
The method of feeding the damp material may also prove 
troublesome. 

I understand that at the Trail smelter, in British 
Columbia, where all of the Allenby concentrates are 
smelted while still moist, troubles caused by magnetite 
in the reverberatory have not been eliminated. The con- 
centrate there contains about 35 per cent copper and 
10 per cent silica. About 300 tons of charge is smelted 
per day in the 18x60-ft. reverberatory, the powdered- 
coal consumption being about 23 per cent. 

A daily meeting of all the plant foremen is an inter- 
esting feature of the smelter administration at Clark- 
dale. At 9 a.m. every day, in the office of the smelter 
superintendent, an opportunity is given to discuss daily 
costs and losses, and to talk over conditions in all parts 
of the plant and plan the work for the day. This seems 
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to me an excellent idea, and one that might well be 
adopted more generally. 

The town of Clarkdale, adjoining the smelter, has 
long been known as .a community that is particularly 
well laid out and managed. To be sure, the overnight 
visitor has no choice but to partake of the hospitality 
of “Ma Perkins” at the Dormitory, which I can say 
from experience is eminently acceptable, or to dine at 
the Chinaman’s, but in the evening he may go to a more 
sumptuous clubhouse than most city inhabitants enjoy. 
This $150,000 memorial to the late Senator Clark, built 
from money that he willed for the purpose, was opened 
about six months ago, and is without doubt the finest 
workingmen’s clubhouse provided at any mine in the 
world. The town also. boasts a new high school, so 
that the building, as well as what goes on inside, may 
live up to the high reputation enjoyed by Arizona’s 
educational institutions. 


THE VERDE CENTRAL A PROMISING PROPERTY 


The visitor to the Jerome district finds several objects 
of interest. In addition to the mine, mill, and smelter 


of the United Verde Copper Company, already described, . 


there is the mine and smelter of the United Verde Ex- 
tension Mining Company, and the mine of the Verde 
Central Mines, Inc., now under development. The last- 
named company is a subsidiary of the Calumet & Arizona 
Mining Company. Its property, which is under the 
management of Robert H. Dickson, is on the right of 
the road from Prescott leading down the mountain into 
Jerome, perhaps a mile from town. A good waste 
dump has already accumulated, and I understand that 
commercial ore is likely to be shipped this year and 
that construction of a mill is being considered. Un- 
fortunately, time did not permit my visiting this property, 
but it is well spoken of, development on the Rock Butte 
fracture zone and on the contact of the quartz porphyry 
with the greenstone in the south portion of the property 
being promising. The western end of the property has 
been disappointing. Over 13,000 ft. of development 
work was done last year, and almost 10,000 ft. of 
diamond drilling. Most of the crosscutting and drifting 
was done on the 1,000-ft. level. In the Rock Butte 


more detail last week. 
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zone, the 1,750 and 1,900-ft. levels have been opened 
up. The ore so far developed is highly siliceous, the 
minerals being pyrite and chalcopyrite. Much of it will 
assay between 2 and 6 per cent copper. 
(The United Verde Extension smelter will be 
discussed next week) 





















How Prosperous 
Is the 
Metal Mining Industry? 


UCH has been said recently about 
“profitless prosperity” in the 
United States during 1927. Large pro- 
duction and turnover with small prof- 
its has characterized many industries. 
What are the facts regarding metal min- 
ing? A.B. Parsons, associate editor of 
“E. & M. J.,” has analyzed the annual re- 
ports of the important mining com- 
panies in North and South America; the 
results will be published in a statistical 
article to appear in an early issue. 








Zinc Roofing Resistant to Corrosion 


N AN article, contributed to a recent Bulletin of the 

Imperial Institute and abstracted in Chemistry and 
Industry, H. M. Ridge draws attention to the value of 
sheet zinc as a roofing material which is highly resistant 
to corrosion, and considers that the adoption of high- 
grade zinc sheets for roofing in tropical countries, coastal 
areas, and industrial districts would be highly beneficial. 
Zinc sheets used for roofing in the Liége district, under 
such adverse conditions as a damp climate and numerous 
chemical and metallurgical works burning coal, are said 
to have a life of fully 100 years. 


To the far right may dimly be seen the open pit of the 
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USEFUL OPERATING IDEAS 





A Conveyor Scraper > 
By E. H. ONEAL 


OME difficulty was experienced by 

IDEA the Old Dominion Company in get- 

No.1 ting a satisfactory scraper for the waste 

x rock conveyor from the mine until the 

one shown in the accompanying sketch was tried. As 

this is somewhat different from any I have seen described 
as being in use elsewhere, it may prove of interest. 

The waste conveyor is made up of odd pieces of belt, 

some new and some from belt discarded from other con- 
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4 A scraper for cleaning belt conveyors 


veyors. Cleaning was therefore a little more difficult 
than if the belt had been of uniform section. The piece 
of belting used for the scraper is made adjustable by 
using slotted holes. The size of the counterweight was 
determined by trial, the weight being varied until satis- 
factory operation was obtained. 





Assaying Ores Containing 
Insoluble Zinc 
INC ORES will be met occasionally 


IDEA in which part of the mineral is in- 
No.2 soluble. Unless special measures are 
taken, the ordinary method of assaying 
will lose this zinc and low results will be obtained. One 
may always resort to the carbonate fusion method prior 
to wet treatment. This, however, can be done only at 
the expense of time. In the succeeding paragraphs EF. 
Leroy Adkins, of Wallace, Idaho, describes a method 
which he has used frequently on this type of ore with 
good results. By means of it all insoluble silicates are 
converted into sulphides and sulphates, which are readily 
soluble in acid. The method is as follows: , 

Weigh out the charge as usual in a Pyrex glass beaker, 
and moisten it slightly with hydrochloric acid and evap- 
orate almost to dryness. Add about the same bulk of 
flour of sulphur and place the beaker on the hottest part 
of the plate. A red heat will do no harm. The sulphur 
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will ignite and will be consumed within about one minute. 
Cool and proceed with the assay in the usual manner, 
using aqua regia as a solvent. 

The results obtained by this method check closely those 
obtained by the tedious carbonate-fusion method. The 
additional time required will not exceed five minutes. 





The Miner’s Self-Rescuer 
ID E A ELF-RESCUERS are _ pocket-size 


respirators that protect the wearer 
No.3 from air contaminated with carbon mon- 
oxide. They are intended to provide a 
miner with such protection for at least half an hour, and 
thus help him to escape from a mine in which a fire is 
burning or an explosion has occurred. The device is 
described in Miners’ Circular No. 30 issued by the U. S. 
Bureau of Mines. 
The self-rescuer is a small canister made of tin plate 
to which a mouthpiece is attached. The wearer breathes 
by mouth and through the self-rescuer; breathing 
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Details of permissible carbon monoxide self-rescuer 


A, nose clip. B, rubber mouthpiece. C, metal mouthpiece. D, 

inhalation valve. EH, exhalation valve. F', absorbent cotton filter 

between wire screens. G, hopcalite. H, wire screen separator. 
I, fused calcium chloride. 


through the nose is prevented by a nose clip. Both the 
clip and self-rescuer, when not in use, are inclosed in a 
brass case sealed air-tight with soft solder and having a 
cover that may be ripped off by hand. This case may be 
carried in the coat pocket or by means of a loop on 
the belt. 

When the device is put in use, the air breathed by the 
miner passes through certain essential parts and mate- 
rials described as follows with reference to the accom- 
panying illustration : 

First, inhaled air enters through small holes in the 
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canister at the lower side (as held in the mouth) and 
then filters through absorbent cotton, held between wire 
screens, which removes smoke. Next is a layer of gran- 
ular (14- to 20-mesh size) fused calcium chloride (90 
cu.cm. or 54°cu.in. in volume), to absorb water vapor, 
which is always present in air and destroys the efficiency 
of the “hopcalite,” the material in the next layer. Hop- 
calite is a granular (14- to 20-mesh size) mixture of spe- 
cially prepared manganese dioxide and copper oxide; 
110 cu.cm. (63 cu.in.) is put into the canister. This 
layer is separated from the calcium chloride by wire 
gauze. Hopcalite acts as a catalyzer; that is, it causes 
any carbon monoxide (CO) and oxygen (Oe) in the air 
that passes through it to unite and produce the relatively 
harmless carbon dioxide (COs). 

The life of the self-rescuer depends upon the length of 
time moisture is kept out of the hopcalite. Next to the 
hopcalite is another filter of cotton between wire screens. 
The last screen has a cross crimped into it diagonally 
from corner to corner, so that a space for the passage 
of air is provided between the tin-plate back of the 
canister. The air then passes through a mica-disk check 
valve to a passageway connecting to the mouthpiece. 
Exhaled air goes through the same passageway and 
through an exhale valve (mica-disk check valve) at the 
end of the self-rescuer opposite the mouthpiece. To 
prevent any carbon monoxide from leaking through the 
exhale valve and being breathed by the wearer, the mica 
disk seats against a knife-edge ring that is finished by 
careful grinding. A small spiral spring keeps the disk 
in continual contact with its seat when the pressure is 
low or is reversed, as when the wearer exhales. 





Making Fast the Sledge Handle 


if ie METHODS for securing the 
IDEA head of a hammer or sledge to its 
No. 4 handle are described in the accompany- 
ing illustration, taken from a_ recent 
issue of National Safety News. Glue put on the wedges 
before they are fastened into the handle aids greatly in 
holding the head on more firmly. The proper securing 
of the head in this fashion will be found economical. 


Two ways of securing sledge to handle 
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S Wedge, With Roughened Surface 
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Grinding Amalgam 


prey N AMALGAM grinder used by 
IDE A Dome Mines, Ltd., South Porcu- 
No.5 pine, Ont., for cleaning concentrates 
a } from amalgam is shown in the accom- 
panying illustration. This grinder has also been found 
useful in breaking up lumpy amalgam, high-grade scale, 
and other similar materials obtained from traps and 
sumps in various parts of the water circuit of the mill. 
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Details of an amalgam grinder 


$$$ $< aa ——_——_— 


A Corrosion-proof Shaft Gate 
IDEA T A CERTAIN MINE extremely 


acid water trickles down the shaft, 
No.6 the acidity being due to the oxidation of 
; pyrite in the ore. The acid corroded 
the gates in the shaft stations to such an extent that the 
hinges and fastenings were always in need of repairs. 
A gate built entirely of wood was designed, and has 
given satisfaction. Wood dowels replace all the nails and 
screws; the bottom of the post of the gate is stepped 
into a block of wood which has a hole bored into it for 
the introduction of grease, and the top is held by a 
similar block. Some gates made in this manner are 
stepped into the inverted bottom of a glass bottle. 
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Pack train carrying dumortierite ore from the mine to the railroad 


Dumortierite and Its Uses 


THE Epiror: 

Sir—I am sending you under separate 
cover a copy of the latest Mackay 
School of Mines bulletin—a monograph 
on dumortierite, by the staff. The en- 
closed snapshots show (1) ‘the pack 
train carrying the ore down to the hill- 
side to the road; and (2) a display of 
the materials and products manufac- 
tured there. The crucible in the center 
is made from pure dumortierite, without 
bond. The andalusite-dumortierite prod- 
ucts in the various stages of manufac- 
ture of the well-known Champion spark 
plug are also shown. The dishes in the 
foreground contain 20 per cent dumor- 
tierite, and are unusually tough. They 
can be dropped on the floor without 
danger of breakage. These details will 
I am sure, be of interest to your readers. 

Joun A. Futon, 

Director, Mackay School of Mines. 

Reno, Nev. 


{The bulletin mentioned is No. 2 of 
Vol. XXII, University of Nevada. It 
will be reviewed in due course.— 
Ep1rTor. | 

+ . + 


The Increased Weight of 
Rolled Gold 


Tue Epiror: 

Sir—You recently called attention to 
the theory of P. G. Nutting that the 
reason why a lump of gold when rolled 
out into sheet form weighs more than it 
does in the original lump is because the 
greater surface adsorbs more moisture, 
describing it as “the only explanation 
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at Oreana, Pershing County, Nevada 


possible.” It may be the correct explan- 
ation, but it is not the only possible one. 

Some fifty years ago the late Pro- 
fessor Egleston observed that if he ham- 
mered a clean piece of gold on a clean 
anvil, with a clean hammer, until the 
gold became brittle from the hammering, 
it would not then amalgamate with mer- 
cury. He announced as “the only pos- 
sible explanation” that gold when in the 
strained condition would not amalga- 
mate with mercury. This explanation, 
made by one of the most prominent 
metallurgists of that day, stood unchal- 
lenged for nearly thirty years, until I 
investigated the same phenomenon in 
connection with my doctorate thesis and 
checked everything Professor Egleston 
had reported except his explanation, 


with which I could not agree. I was 
curious enough to try polishing the brit- 
tle but “clean” piece of gold with rouge, 
and found that after the surface had 
thus been cleaned it would amalgamate 
perfectly, though as brittle as before. 
The surface of the gold had had enough 
invisible dust and scale worked into it 
by the hammering operation so that the 
mercury would not wet it, although it 
appeared, to the eye, quite clean. Ob- 
serving it under the microscope the dust 
particles could be seen embedded in the 
surface. 

Therefore, I should like to have Mr. 
Nutting repeat his weighing experi- 
ments at 110 deg. C. before agreeing 
that adsorption on the surface is the only 
possible explanation of the phenomenon 


Dumortierite materials manufactured at Oreana, 
Pershing County, Nevada 
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he observed. It seems quite probable to 
me that the rolling operations might 
imbed enough foreign matter in the sur- 
face of the gold to be easily detectable 
by weighing on a precision balance, 
though not visible to the eye. 

Scarsdale, N. Y. THomas T. REAp. 





[Dr. Read’s contribution is most wel- 
come, as throwing additional light on 
an interesting problem. It is, of course, 
more than probable that contamina- 
tion may occur during rolling, and 
that weight may be increased thus; 
but he introduces a new subject for dis- 
cussion in assuming that “polishing with 
rouge” is synonymous with “cleaning.” 
The polishing would remove one con- 
taminant and add another, because the 
gloss resulting is due to the adsorption 
of the rouge by the gold, if one accepts 
the uncontradicted conclusion of author- 
ities, who assert, moreover, that to re- 
move the rouge would involve the de- 
struction of the polish—assuming, of 
course, that dry rouge is used. 

The improved adhesion of mercury to 
gold after polishing thus may be due 
to the removal of foreign matter, to the 
smoothing of the surface, or to the 
greater amalgamability of rouged gold, 
or to any two or to all three of these 
different factors. When mercury amal- 
gamates with gold something more than 
adhesion occurs, however; compounds 
of gold and mercury are formed. The 
presence of the rouge may stimulate this 
reaction; the ferric oxide may exert a 
mild catalytic action—Epiror. | 


* * * 


A Metallurgist and His 


Invention 
THE EpITor: 

Sir—William A. Heywood died in 
University Hospital, London, on April 
17. Mr. Heywood’s body was cremated 
—a fitting end for all metallurgists. He 
was the first metallurgist to produce 
copper in a magnesite-lined converter, 
at the works of the Pittsmont Copper 
Company at Butte, Mont., in 1906. 
Later he went to Spassky, Siberia. The 
Pittsmont company was merged with 
another company, and the process of 
converting copper in basic-lined con- 
verters was abandoned and subsequently 
introduced by the Peirce-Smith Con- 
verter Company. 

In 1923 a suit was brought for in- 
fringement of patent by the Peirce- 
Smith company against the United 
Verde Copper Company, and Mr. Hey- 
wood appeared as a witness for the de- 
fendant. The court decided that the 
mere fact of invention without introduc- 
tion into general practice or use did 
not constitute a prior right and that 
the fact that the Peirce-Smith company 
put it into general use in the art en- 
titled them to a decision in their favor. 
The Carson side-feed reverberatory case 
was decided in the opposite manner. 
Carson had a patent which he did not 
introduce into general use. Others did, 
however, and he was given a decision 
against American Smelting & Refining, 
notwithstanding the decision in the 
Peirce-Smith vs. United Verde case. 
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It would be interesting to know, in 
view of these two decisions, just what 
constitutes invention. 

Hiram W. Hixon. 

London, England. 





[Mr. Heywood’s career was sketched in 
“Who’s Who in Mining & Metallurgy” 
(1910) as follows: “Cons. metallur- 
gist; 1883-88—chemist, New Jersey Ex- 
traction Works; 1888-91—smelter supt., 
Fairbank, Wyo., and Copperfield, Vt.; 
1891-95—smelter mgr., Quebrada Cop- 
per Co., Venezuela; 1895-1900—Ana- 
conda Copper Co. and A. S. & R. Co.; 
1900-02—smelter supt., Mond Nickel 
Co., Victoria Mines, Ont.; 1902-05— 
smelter supt., Tennessee Copper Co.; 
1905-06—smelter mgr., Pittsburg and 
Montana Copper Co., Butte; 1906-08— 
cons. met. for North American Lead 
Co., Mo.; Spassky Copper Mines, Si- 
beria; Namaqua Copper Co., Cape 
Colony, and Copiap6é Copper Co., Chile.” 


—EDpITor. | 
ak ok * 


Xanthate and Minerals 
Separation 


THE Epiror: 

Sir—In an editorial on the first page 
of your April 7 issue, under the caption 
“Minerals Separation Has a Touch of 
Adversity,” you quote two paragraphs 
of Judge Bourquin’s opinion in Metals 
Recovery Company against Anaconda 
Copper Mining Company, and as we 
know that a publication of your high 
character would not wilfully attempt to 
mislead the mining industry, we are 
writing to you in the premises and take 
it you will be glad to publish this letter. 

Minerals Separation was not a party 
to the Metals Recovery suit and the 
validity of its xanthate patents was not 
in issue. No reference to them was 
made at the trial, and probably no one 
would be more surprised than Judge 
Bourquin himself, were he told that he 
had disposed of the xanthate patents of 
Minerals Separation without giving 
Minerals Separation its day in court. 

Our attorneys withdrew as counsel 
for Anaconda in the Metals Recovery 
suit when Anaconda concluded that, as 
a part of its defense to the Perkins 
patent, it would be to Anaconda’s ben- 
efit to set up Martin’s experiments. We 
did not “protest” and Anaconda did not 
“persist,” as your editorial says. On the 
contrary, we felt that in fairness to 
Anaconda we should let it pursue its 
policy with an eye single to its own 
interests, and we voluntarily left it to 
Anaconda to go ahead as it would. 

Our attorneys were fully conversant 
with the facts as to the Martin experi- 
ments, and were of opinion that if these 
facts were fully developed, they would, 
far from assisting the defense of the 
suit, tend to weaken it. To this extent 
there was a difference of opinion be- 
tween our counsel and counsel for Ana- 
conda. As we had nothing to do with 
the trial, the facts as to Martin’s ex- 
periments and the abandonment thereof 
were naturally not fully developed. 

Anaconda itself, we are quite sure, 
would be the first to bear witness to 


our efforts in the introduction in 1923 
of the use of xanthate and in proving 
its value to Anaconda and the mining 
industry. Martin was in no way con- 
cerned directly or indirectly with the 
introduction of xanthate, and when ad- 
vised of it, disparaged its utility. Mar- 
tin’s experiments of 1915 were incon- 
clusive and were abandoned by him, 
nothing further being done therewith 
either by him or the Utah Copper Com- 
pany. It remained for Minerals Sep- 
aration independently of Martin and 
through Keller and Lewis to invent and 
develop the use of xanthate and in the 
language of the United States Supreme 
Court in the Hyde case, again to “con- 
vert experiment into solution, turn 
failure into success.” 

We are satisfied that the mining in- 
dustry will require more than reliance 
on forgotten and discarded experiments 
to withhold recognition to Minerals 
Separation for that which, with its 
xanthate patents, it is doing for that 
industry. While we would regret the 
necessity of having to go through the 
lengthy and expensive procedure of en- 
forcing our rights to the use of xanthate, 
we may well anticipate for it the same 
recognition which the courts have ac- 
corded our previous claims. 

Should we for the first time fail to 
establish the validity of a patent for 
which we contend, and should your 
prognostications and prophecies come 
true, we will then, with a degree of 
sportsmanship which we trust you will 
approve, accept your consolatory re- 
mark, that a little bit of adversity will 
be good for our soul. 

A.Frrep A. Cook, 
Vice-president and general counsel 
Minerals Separation North 
American Corporation. 
New York, N. Y. 





[We are glad to give Mr. Cook an 
opportunity to present part of his case 
to our readers. At the same time we 
cannot agree that anything said in the 
editorial could “mislead the mining 1n- 
dustry”; nor do we see that Mr. Cook 
makes any effort to point out any 
essential inaccuracy in the editorial in 
uestion. 
_ He says “we did not protest-and Ana- 
conda did not persist, as your editorial 
says.” Is this not a quibble? Perhaps 
no formal protest was drawn up with 
the appropriate “whereases,” but the fact 
remains that Minerals Separation defi- 
nitely planned to co-operate with Ana- 
conda in the defense of the case; that 
there arose, to quote Mr. Cook, “differ- 
ence of opinion between our counsel 
and counsel for Anaconda,” as. to the 
defense to be used; and that Minerals 
Separation thereupon withdrew. Grant- 
ing that Minerals Separation did not 
“protest,” Anaconda. certainly per- 
sisted. 

The following points made in the 
editorial are unchallenged: 


(1) That Minerals Separation with- 
drew from a joint defense because Ana- 
conda decided to introduce the Martin 
evidence by which it was shown that 
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Martin had successfully used xanthate 
experimentally at Utah Copper in 1915. 

(2) That Judge Bourquin in his de- 
cision specifically recognized the Martin 
evidence as a valid defense against the 
claims of Metals Recovery regarding 
the use of xanthate. 

(3) That this set a precedent which 
would be a factor in any litigation that 
Minerals Separation might start, based 
on the Keller xanthate patent. 

(4) That Judge Bourquin’s decision 
doubtless will be appealed, but that ap- 
pellate courts seldom depart from find- 
ings of fact in lower courts, except 
where error is clearly apparent. 

Our observation that “evidently the 
decision frees the mining industry from 
the possibility that Minerals Separation 
might try to impose some kind of a 
tax based on the xanthate patent” ap- 
parently was wrong. It seems from 
what Mr. Cook says that Minerals Sep- 
aration will try. 

Whether Minerals Separation will be 
more successful than Metals Recovery 
in discrediting the work of Mr. Martin 
remains to be seen, but we still think 
that a little bit of adversity will be good 
for the soul of Minerals Separation; 
and we are glad of the assurance that, 
in such event, it will be accepted in a 
spirit of good sportsmanship.—Epi1Tor. | 


* * * 


Illicit Diamond Buying 


Tue Epiror: 

Sir—An article in Engineering and 
Mining Journal of April 21 by George 
Cecil, on diamond digging in South 
Africa, would lead one to believe that 
dealing in I. D. B. is punishable by 
death by being placed in a dungeon cell, 
there to die. This is not the fact. It 
is not an easy matter to put down 
I. D. B. (illicit diamond buying), but 
no such punishment is given. 

Mr. Gardner Williams in his book 
“The Diamond Mines of South Africa” 
covers fully both the mining of dia- 
monds from underground and _ alluvial 
diggings. It is hard enough to have 
laws enacted whereby the. illicit dealings 
in diamonds may be stamped out, and 
such statements as made by George 
Cecil only serve to poison the minds of 
the public and interfere with legislation. 

Phoenix, Ariz. C. E. ADDAMs. 


* * * 


Sanna-Bernard Rolls—An 
Italian Contribution 


THE Epitor: 

Sir—In the article by W. T. W. 
Miller on “Crushing Rolls for Ore and 
Rock,” which appeared in E. & M. J. 
of Feb. 25, Mr. Miller stated that the 
“Sanna-Bernard Roll” was of French 
origin. I should like to say that it is 
not only of Italian origin but also of 
Italian construction. The Italian min- 
ing industry, although it uses machinery 
made in other countries, is not back- 
ward in the study of the problems con- 
fronting it. Certainly in contributing 
the Sanna-Bernard roll it has achieved 
something of note. O. REPETTO. 

Iglesias, Sardinia. 
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Consultation 


cca dia 
Amalgamating Black Sand 


“How would you proceed to amal- 
gamate black sand?” 


The Berdan pan is recommended. 
A preliminary concentration with the 
prospector’s pan is advisable, if the sand 
be low in grade. The Berdan pan and 
the manner of using it was described in 
an article in Engineering and Mining 
Journal, Dec. 21, 1918, p. 1075. In the 
opinion of the writer, this pan is the 
simplest type of machine for amalga- 
mating gold in ores and at the same 
time effecting the final comminution 
necessary in most cases to free the metal 





Detail sketch of Berdan pan 


from the incasing gangue and expose it 
to the action of the mercury. It is used 
extensively in countries where pros- 
pectors and small owners need some 
machine to clean their pannings and 
recover the gold in a salable form. The 
standard size of the pan is about 5 ft. in 
diameter. 

The pan consists of a circular trough 
which carries a large ball in the manner 
shown in the illustration. The trough 
is mounted on a steel driving shaft, set 
at an angle and so arranged that the pan 
can be driven by suitable gearing at a 
speed of from 10 to 15 r.p.m. The ma- 
terial to be ground is fed into the pan 
either continuously, by means of an 
automatic feeder, or periodically, by 
hand; and a stream of water enters with 
the feed and overflows at the lowest 
point of the lift, carrying with it the 
treated material. The fineness to which 
the latter is ground can be regulated, 
within certain limits, by adjusting the 
amount of water passing through the pan 

The ball rolls in a pool of mercury, 
so that any metallic particles that are 
freed by a crushing action are imme- 
diately brought into contact with the 
quicksilver and amalgamated. The speed 
of the pan is so low and the action so 
quiet that practically no mercury is 
floured during the operation. The ca- 
pacity of the pan for actual grinding is 
small, as the ball weighs only about 
120 lb. and the power consumed is 
negligible., It is advisable to break the 


material in a sample crusher if one is 
obtainable, before feeding to the pan, 
so that all will pass 4 in. mesh. If an 
even finer feed can be arranged, the 
duty will be proportionately greater. 
The secret of success as regards capac- 
ity is to maintain an even and minimum 
bed of ore or other material in the pan. 
The pan will do practically nothing 
when overfed. 

The operation of panning with the 
ordinary prospector’s pan to effect the 
preliminary concentration is simple. As 
described in Peele’s “Mining Engineers’ 
Handbook” (second edition, p. 887) it 
is as follows: 

“The pan of gravel is placed in water, 
the gravel thoroughly wetted and stirred 
by hand to break up lumps of clay, and 
the larger stones are picked out. The 
pan, still «under water, is then given a 
shaking or gyratory motion, which 
brings the light material to the surface 
and allows heavy particles to settle; at 
intervals the pan is tilted and the sur- 
face material washed off. These proc- 
esses alternate until nothing but gold 
and a little heavy sand is left, which is 
dried and the gold separated by flowing, 
or by a magnet (for black sand), or 
mercury is added to collect the gold as 
amalgam. In experienced hands there 
is little or no loss of gold.” 





By the Way 





Making Underground Work 
More Attractive 


NE might think that a mine is no 

place for a woman to work, least of 
all a coal mine, but after reading the 
report of Amritlal Ojha, vice-president 
of the Indian Mining Federation, one 
can easily perceive that it indeed must 
be a cruel government that is consider- 
ing the prohibition of female labor in 
Indian mines. It seems that the hus- 
band digs up the coal and the wife fills 
the tubs, presumably finding that task 
easy through generations of experience 
in doing the family washing. “By this 
arrangement,” Mr. Ojha says in The 
Mining Journal, of London, “they not 
only keep up their full earning at the 
pits but also add to their income by 
doing work in the fields, all the time en- 
joying the benefits of their labor in the 
midst of their family.” Does the Indian 
government not know that even in the 
great city of New York many wives 
complain that they see less of their hus- 
bands than do their stenographers? 
Probably some Indian miners’ wives 
would be glad-to be thus rid of their 
husbands’ company for a time, but such 
unfortunate family conditions might be 
remedied by other means than prohibit- 
ing co-operative work. Mr. Ojha goes 
on to say that if the proposal becomes 
a law the laborers would then leave the 
mines for work in the cotton and jute 
industry, or satisfy themselves on half 
meals and die by inches. 
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An oxygen-liquefying plant with a compressor in the far corner 


HE first public demonstration in 

the United States of blasting with 
liquid oxygen explosive took place Feb. 
7, 1923, at the quarry of the Kelly Is- 
land Lime & Stone Company, near Mar- 
tinsburg, W. Va. On this occasion tests 
arranged by the U. S. Bureau of Mines 
were conducted by Adolph Messer and 
M. Keith Dunham. These tests were 
described by A. H. Hubbell in Engineer- 
ing and Mining Journal-Press of Feb. 
17, 1923. Since then, much experi- 
mental work with liquid oxygen explo- 
sive (known as L.O.X.) has been done 
by various organizations, including the 
Keith Dunham, Air Reduction, and 
Ingersoll-Rand companies. Although 
widely used .in Europe, L.O.X. was 
adopted slowly in the United States, and 
only within the last year has the new 
explosive really become established in 
this country. 

It is not the purpose of this paper to 
go into the technical details of L.O.X. 
These have been discussed in past issues 
of Engineering and Mining Journal and 
in the Transactions of the A.I.M.E., and 
the Bureau of Mines has published com- 
prehensive booklets covering its investi- 
gations of the practical applications of 
L.O.X. It can be assumed, therefore, 
that the reader knows that L.O.X. is 
simply a mixture of carbon and liquid 
oxygen and that the explosive force 
results from the almost instantaneous 


combination of these two substances to 
form carbon dioxide. 

Among those who have become in- 
terested in L.O.X. are certain operators 
engaged in coal stripping. At some 
strip mines a considerable amount of 
rock exists in the overburden. In such 
operations large quantities of explosives 
are necessary to break this rock prop- 
erly so as to prepare the way for the 
Coal Company, Elkville, Ill. These 


shovels are equipped with 6- or 8-yd. 
dippers, although recently 12-yd. shovels 
have been introduced, and at present a 
15-yd. machine is almost ready to begin 
work. The stripping shovel is the vital 
factor in any strip pit.. When the over- 
burden is well broken, the shovel can 
handle a much greater yardage than 
when tight rock or large boulders are 
encountered. Coal production is depen- 
dent entirely upon the progress of the 
stripping shovel. 

O.X. was introduced in the coal- 
stripping industry, in 1926, and met 
with success. The real pioneers were 
the Norton Coal Mining Company, at 
Nortonville, Ky., and the Black Servant 
Coal Company, Elkville, Ill. These 
companies installed L.O.X. plants in 
1927 and are using 99 per cent pure 
liquid oxygen and acetylene-black cart- 
ridges, a powerful and satisfactory com- 
bination. Any doubt as to the safety, 
economy, and practicability of L.O.X. 
has been fully answered by the success 
of the blasting at these two strip mines. 

In a paper published in the April issue 
ot Coal Age, Mr. A. M. Nielsen, gen- 
eral superintendent of the Norton com- 
pany, states that the use of L.O.X. has 
reduced their shooting cost from 30c. 
to 15c. per ton. At the Black Servant 
Mine, at Elkville, costs of explosive 
have been cut from 13c. per ton when 
using dynamite, to 5c. per ton with 
L.O.X. These figures are compiled 
after the usual practice in the coal- 
stripping industry, which is to charge 
all cost items against the tonnage pro- 
duced and figure costs per ton accord- 
ingly. It is evident that owing to the 
changing nature of the overburden, some 


L.O.X. containers, with compressor in the background 
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months will find the stripping shovels 
digging in more rock than other months. 
The foregoing figures, however, repre- 
sent an average over a five-month period 
when blasting was done with L.O.X. 
and a previous five-month period when 
it was done with dynamite. 

It is natural to inquire why it is that 
L.O.X. can show such economy in strip- 


Churn-drill holes from 4 to 8 in. in 
diameter are preferable when blasting 
with L.O.X., because they permit the 
use of large-diameter cartridges which 
have a much lower evaporation rate than 
smaller ones. The cartridges commonly 
used at coal strip mines are about 5 in. 
in diameter and 20 in. long. They con- 
tain 24 lb. of acetylene black, which in 





Lowering an L.O.X. eartridge down a churn-drill hole, after soaking the carbon 
cartridge in liquid oxygen in the box on the wagon. Note the evaporation 


mine blasting. The primary reason isturn absorbs 11} lb. of liquid oxygen. 


that the total cost of L.O.X. at each of 
these installations is approximately 7c. 
per pound, which includes all fixed 
charges against the plant installation. 
The quantity of L.O.X. required for a 
shot is less than that of the 40 per cent 
dynamite formerly used. Also the com- 
parative strengths of L.O.X. and dyna- 
mite are hard to determine in actual 
field work. 

As a result of the sudden, powerful 
shock produced by an L.O.X. explosion, 
the rock in the overburden is shattered 
to a greater extent than was the 
case before the new explosive was used. 
Boulders are practically eliminated, 
thus increasing the progress of the strip- 
ping shovel. Since the introduction of 
L.O.X. at the Elkville mine, about 90 
per cent of the rock goes through the 
dipper of the stripping shovel, a condi- 
tion which has not existed heretofore. 

Churn drills are used at practically 
all strip mines, and the spacing of drill 
holes is entirely dependent upon the 
depth and character of the overburden. 
According to published reports of one 
of the early L.O.X. installations, drilling 
costs increased greatly when the new 
explosive was used, on account of the 
necessity of spacing the drill holes closer. 
This has not been the condition at the 
two mines mentioned. Drill holes are 
placed, if anything, a little further apart 
than when dynamite was used. This 
may be the result of use of the combina- 
tion of 99 per cent pure liquid oxygen 
and acetylene-black cartridges. 


THE FIELD ror L.O.X. 


Open-pit mines and quarries where 
drilling is done with churn drills consti- 
tute the immediate field for L.O.X. It 
is used successfully in underground 
operations abroad, and possibly it will 
get into this class of work in this coun- 
try, but inasmuch as the start has been 
made at open-pit mines, this field will 
be the first to develop. 
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When the cartridges are removed from 
their dipping box and dropped down the 
drill holes, evaporation of the oxygen 
begins, and they must be fired within 
one hour to get an effective explosion. 

Because of the fact that no tamping 
is required, loading the holes is simple 
and quick. After the charge has been 
dropped down the hole, a few shovelsful 
of dirt is usually dropped on top of it 
but not tamped. A round of sixteen 
holes, each charged with 100 Ib. of 
L.O.X., can be loaded and fired within 
25 minutes. 

It is not feasible to store liquid oxygen 
for more than several days; hence the 
use of L.O.X. implies a fairly regular 
blasting schedule. At coal strip mines 
it is customary to blast every day or two 
at each pit, because drill holes ordi- 
narily will not keep open longer than 
this in some types of overburden. This 
is an ideal condition for L.O.X., which 
can be produced in quantities required 
to meet the daily demands. 

L.O.X. installations are made in var- 
ious types and sizes. The liquid-oxygen 
producing plants owned by the Norton 
and the Black Servant companies 
slightly exceed their rated capacity of 
100 Ibs. per hour. Neither of these 
plants runs to full capacity. Sometimes 
the liquid produced with two or three 
days’ operation is sufficient to supply a 
week’s explosive requirements. 

The question of how much explosive 
must be used to justify installing an 
L.O.X. plant cannot be answered defi- 


nitely. Local conditions must be con- - 


sidered. A general rule is that when 
expenditures for explosive amount to 
$2,000 per month, appreciable savings 
can be accomplished with L.O.X. Of 
course there are exceptions. 

The first open-pit metal-mining com- 
pany to adopt L.O.X. was the Chile 
Exploration Company. In the Sept. 17, 
1927. issue of Engineering and Mining 


Journal, Mr. Burr Wheeler, of that com- 
pany, said: 

“Another change is the gradual adop- 
tion of liquid oxygen as virtually the 
only explosive to be used in the mine. 
We are convinced that this is the thing, 
and as rapidly as the equipment for pre- 
paring the explosive can be installed we 
will increase the use of it, until other 
kinds of explosives are put in the 
discard.” 

In line with this statement, the Chile 
Exploration Company is preparing to 
install two liquid-oxygen producing 
units, each of twice the size of the same 
type as those owned by the Norton and 
the Black Servant companies. 


L.O.X. From a SAFETY STANDPOINT 


The explosive is made when the porous 
acetylene black is saturated with liquid 
oxygen. Inasmuch as the cartridges 
are not saturated until required for use, 
there is no hazardous storage problem. 
Separately the ingredients are harmless. 
Bags of dry acetylene black are no more 
explosive than bags of charcoal or soot. 

Liquid oxygen, though the supporter 
of combustion, is by itself non-inflam- 
mable. This liquid is stored in vacuum 
type containers until required for sat- 
urating the cartridges. The tempera- 
ture of liquid oxygen is minus 182 deg. 
C. and it will freeze practically any sub- 
stance it touches. Workmen handling 
it must necessarily be careful not to 
allow it to splash on their clothes, and 
the cold saturated cartridges must be 
handled carefully to avoid freezing the 
hands. However, less danger is in- 
volved in handling liquid oxygen than 
in handling many kinds of acids or other 
corrosive substances. 

Experiments indicate that a saturated 
cartridge made of acetylene black can 
be exploded only upon detonation. There 
is no record of such cartridges being 
set off by shock such as occurs when 
they are dropped down a drill hole or 
during transportation. The cartridges, 
if lighted, will burn violently, but will 
not explode without positive detonation. 

It has been mentioned before that 
cartridges must be detonated within an 
hour after the holes are loaded, because 
of the deterioration which occurs through 
evaporation. If a hole is missed, it is 
allowed to remain untouched for about 
four hours. At the expiration of this 
time all the liquid oxygen will have 
evaporated, leaving only dry acetylene 
black in the hole. This dry black is not 
explosive, so the missed hole can be dug 
into or cleaned for reloading without 
hazard. 

SUMMARY 


1. L.O.X. is being used successfully 
in coal-stripping operations in the 
United States. 

2. This new_explosive has been found 
to be a cheaper and more efficient blast- 
ing medium for strip mines than powder 
or dynamite. 

3. In my belief the most effective 
L.O.X. consists of acetylene-black cart- 
ridges saturated with 99 per cent pure 
liquid oxygen. 

4. The apparent field for L.O.X. is 
open-pit mines or quarries where churn 
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drills are employed, thereby permitting 
the use of large-diameter cartridges, 
and where a sufficient amount of blast- 
ing is done regularly so as to warrant 
investment in an L.O.X. installation. 
5. The 5-in. diameter cartridges or- 
dinarily used must be fired within ap- 
proximately one hour after they are 


placed in a drill hole, but loading can 
be accomplished quickly and well within 
the prescribed time, owing to the fact 
that very little stemming and no tamp- 
ing are required. 

6. L.O.X. requires positive detonation 
and possesses certain superior safety 
features. 





The Equipment Review 


Instruments 


A new recorder and contacting con- 
troller is being offered by the Bristol 
Company, Waterbury, Conn. It combines 
in one case the features of a strongly 
constructed recorder and a thermometer 
controller. It is shown in one of the ac- 
companying cuts. The mechanism con- 
sists of a single pen-recording system 





A combined recorder and thermometer 
contacting controller 


with the controller system and scale 
mounted directly above it. This instru- 
ment is arranged for a contact capacity 
of 1,000 watts through the agency of 
self-contained automatic switches. It 
may be easily connected to line and con- 
trol apparatus. Because of its large 
current-carrying capacity, the instru- 
ment may be used in many applications 
without relays. 


Motors, Switches 


Motor equipment recently announced 
by General Electric includes a complete 
new line of d.c. motor starters intended 
for general purposes; also a new mag- 
netic switch suitable for throwing 
squirrel-cage motors directly across the 
line or for use as a primary switch for 
a wound-rotor motor, the secondary of 
which is handled by a drum controller. 
The starters referred to are divided into 
five types bearing the designation 
CR-4065, CR-4066, CR-4166, CR-4068, 


Timber-sawing machine 
equipped with an 
air motor 


and CR-4168. The magnetic switch is 
designated CR-3006-D-31. 

A new across-the-line starter for a.c. 
motors has been introduced by the 
Cutler-Hammer Manufacturing Com- 
pany, Milwaukee. It is operated by 
hand. Among its advantages, according 
to the manufacturer, are: Overload cut- 
outs giving complete motor protection; 
cadmium plated, double-brake, roller- 
type contacts; and a small safety dust- 
proof case. The roller-type contact 
breaks the arc in two places, giving sev- 
eral times the life of ordinary contacts. 
The rollers also turn after each opera- 
tion, thereby presenting a new contact 
surface for the next operation. 


Compressed Air 


An air filter for cleaning the air used 
in cooling large motors as well as the 
intake air of compressors has been in- 
troduced by the National Air Filter 
Company, Chicago. The dirt-collecting 
medium employed is a blanket of cellu- 
lose material consisting of a mat of 
many layers of extremely fine cellulose 
fibers. By this medium minute particles 
of solid matter are removed, and 
particles of oil and soot as well. The 
filter is a built-in unit 12x24x24 in. in 
dimensions, with a capacity of 1,000 
cu.ft. of air per minute. The company 
has also developed a continuous filter 
using a dirt-collecting medium of the 
same type. 


Carpenter Shop 


The “Wolf” portable timber-sawing 
machine, which was introduced last 
year by the Reed-Prentice Corpora- 
tion, of Worcester, Mass., may now be 
had equipped with an Ingersoll-Rand 
Type-A air motor. The machine can 
handle timber 24 in. in diameter. It 
weighs 95-lb. It will operate at 80-lb. 
air pressure. 

Another machine for the carpenter 
shop is the portable electric hollow 
chisel mortiser (No. 9 Wallace), which 
has been introduced by J. D. Wallace & 
Company, 134 South California Ave., 
Chicago. This machine will do the 
highest caliber of work on square holes 
up to 4-in. diameter. It is operated at 
3,450 r.p.m. 
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Gas Engines 


The heavy-duty industrial engines of 
the Climax Engineering Company, 
Clinton, Iowa, are now being equipped 
with an automatic spark control. A 
novel principle of operation is employed, 
the control being operated from the suc- 
tion in the intake manifold. As the 
variation in pressure in the manifold is 
proportional to the load imposed upon 
the engine, according to the manu- 
facturer, the ignition is always timed 
correctly. This device, it is said, will 
reduce wear on the bearings. 


Transmission 


One of the accompanying illustrations 
shows a device intended to increase the 
life of sprocket chains. This is the ex- 
pansible tooth sprocket introduced by 
the Union Chain & Manufacturing 
Company, Sandusky, Ohio. The teeth 
of this sprocket may be adjusted from 
time to time to take up the natural wear 
of the chain links. After the chain has 





An expansible tooth 
sprocket 


elongated so that it no longer fits prop- 
erly on the sprocket, it may be adjusted 
by releasing the nut and readjusting the 
eccentric blocks of the sprocket so as to 
expand the teeth to the next larger pitch 
diameter. 





BULLETINS 


Rop Mitts—Allis-Chalmers Manufactur- 
ing Company, Milwaukee. Bulletin No. 
1821-B, twenty-four pages. 

Be_tinc—Alexander Bros., 14 South St., 
Philadelphia, Pa. A 16-page bulletin on 
“Tentacular” belting. This belting has high 
adhesion on pulleys—so much so that it will 
pull like a chain, according to the claim of 
the manufacturer. 

Pumps—Aldrich Pump Company, Allen- 
town, Pa. Bulletin No. 70, of 16 pages. 
Double-suction volute centrifugal pumps. 

Arr PrEHEATERS—Combustion Engineer- 
ing Corporation, 200 Madison Ave., New 
York. Catalog AH-3; twenty-four pages. 
The C-E air preheater. 

Power SHovets—Austin Machinery Cor- 
poration, 3019 Lake Shore Drive, Muske- 
gon, Mich. “Wolverine” one-yard shovel ; 
thirty-two pages. 

StructuRAL Repairs—Stone & Tar 
Products Company, 97 South 6th St., 
Brooklyn. A 46-page pamphlet on water- 
proofing materials, caulking compounds, and 
cements of various sorts. 

Compressors—Ingersoll-Rand Company, 
New York. “One Hundred and One Ways 
to Save Money with Portable Compres- 
sors.” Comprises 112 pages. 

Pneumatic Toots—Chicago Pneumatic 
Tool Company, New York. Catalog No. 
561, of 70 pages. Pneumatic tools and ac- 
cessories. 

FLoopLicgHts — Crouse-Hinds Company, 
Syracuse. Catalog 310, of 46 pages. Flood- 
lights and industrial lighting units. 
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Summary 


HE VISIT of Prof. L. C. Gra- 

ton, of Harvard, to Johannes- 
burg has brought the question of the 
future of mining at depth on the 
Rand to the fore. J.-E. Healey, con- 
sulting engineer for Village Deep, the 
world’s deepest mine, recently issued 
a pessimistic report on the future of 
the enterprise. Page 786. 

o0:s 


House Committee on Mines recom- 
mends acceptance of bill to provide 
funds for research in reducing potash- 
production costs. Page 785. 

ci* « 


Midas Gold is making an excellent 
recovery at its mill at Libby, Mont. 
Only 30c. of gold per ton is lost in 
treatment. Page 788. 

eos 


McIntyre Porcupine is now pro- 
ducing gold at a depth of 3,375 ft., 
the lowest gold-producing level in 
Canada. New mill will probably be 
erected to handle the output from the 
new shaft. Page 789. 

 * 4 


Whitedelf Mining, largest silver- 
lead producer in Bonner County, 
Idaho, is sinking its shaft to 400 ft. 
The company is shipping ore steadily 
to the Tacoma smelter. Page 788. 

xk kK x 


Milk Maid Mining, in the Silver 
Lake district of Utah, is resuming 
development operations. Page 787. 

Matin 


The first unit of Sullivan Mining’s 
electrolytic zinc plant is approaching 
completion. Electric power was 
turned on recently. Page 785. 

. es 


Benguet Consolidated, operating in 
the Philippine Islands, is building a 
100-ton mill at the Balatoc mine, in 
which it recently acquired a 60 per 
cent interest. Page 789. 

Mere 


San Janvier, Sonora, Mexico, is an 
isolated mining camp being developed 
by American capital. Three mines 
are either producing or being pre- 
pared for production by Americans. 


Page 786. 
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NEWS 


OF THE WEEK 






Yuba Associated Engineers Operating 
Dredges of Anglo-Oriental 


California Firm, Long Prominent in Alluvial Gold Mining, 
Is in Charge of Operations of Tin Dredges in 
Malay, Siam, Burma and Nigeria 


ITH the announcement of the 

newly organized Anglo-Oriental 
Mining Corporation, Ltd., of London, it 
is disclosed that the Yuba Associated 
Engineers (W. P. Hammon, Newton 
Cleveland, and their associates), of 
San Francisco, is identified with the 
mining interests of the same corporation. 
The tin-mining interests of Anglo- 
Oriental Mining are world-wide. 
Through their subsidiaries and asso- 
ciated. companies they control large 
operating tin mines in the Malay States, 
Burma, Siam, Nigeria, and Japan, and 
incidentally in Cornwall, as well as the 
Penpol smelter, at Liverpool. 

The Anglo-Oriental group has been 
engaged in tin mining for several years, 
its most successful operations apparently 
having been in Burma. Recently its in- 
terests were extended in tin production 
in the Far East. Thus, the associated 
interests become one of the largest tin- 
producing groups of the world. As 
evidence of a farsighted policy, they have 
joined with the Yuba interests of Cali- 
fornia, which for the last 25 or 30 years 
have been continuously the most suc- 
cessful dredge operators in alluvial gold 
mining and have built up a technical 
corps of engineers. 

The Yuba engineers have already 
undertaken the responsibility of the 
operations of the various properties in- 
volved, and are now represented by 
Gerald H. Hutton as general manager of 
the Far Eastern operations, including 
the Straits Settlements, Siam, and 
Burma, with headquarters at Ipoh, Fed- 
erated Malay States. Hutton sailed re- 
cently from San Francisco for the Far 
East. Nelson Dickerman has been en- 
gaged as general manager of the oper- 
ations in Nigeria, and H. Robert 
Edwards is -resident engineer at the 
London office of the company. 

At present the most extensive alluvial 
tin operations are in the Far East. The 
Anglo-Oriental people have been main- 
taining a large development and operat- 
ing organization in that territory. 

Sir William Daniel Henry, chairman 
of the board of Tin Selection Trust, 
Ltd., one of the Anglo-Oriental sub- 
sidiaries, stated some time ago, in speak- 
ing of the new association with W. P. 
Hammon and Newton Cleveland, that 


the former had been a leading operator 
since gold dredging began in California 
and that the latter was a pioneer in 
dredge construction and practice. The 
two were executive heads of the Yuba 
group represented by the Yuba Con- 
solidated Goldfields that began active 
dredging operations in 1904 and which 
has already handled upward of 375,- 
000,000 cu.yd. of alluvial gravel. The 
Yuba Manufacturing Company, also 
representing the group, has constructed 
62 out of a total of 132 dredges built in 
California during the first quarter of 
this century. 

Greater progress toward systematic 
methods is being made in the present 
known tin deposits, particularly in the 
Federated Malay States. Well-designed 
and strongly constructed machinery is 
necessary to cope with severe operating 
conditions arising from great depth of 
dredging. Inadequate equipment is per- 
haps responsible for as much as 25 per 
cent of areas being left unworked in 
some instances: In the Kinta Valley 
of the Federated Malay States, where 
one-sixth of the world’s tin production 
originates, dredging and modern prac- 
tice are displacing hand methods, but 
unit costs are high, reaching an even 
10c. per cubic yard, whereas in the 
California dredging areas Yuba dredges 
average less than 5c. per cubic yard. 
Tin dredges handle 90,000 to 150,000 
cu.yd., and in the gold-dredging areas 
350,000 cu.yd. are worked per month. 
It is expected that results comparable 
with California practice will be at- 
tained in tin dredging by the new com- 
bination of financing and operating and 
manufacturing ability. 


fe 


Old Quebec Gold Field 
Will Be Developed 


Chaudiere Gold, a syndicate of Amer- 
ican and Canadian interests, will develop 
the De Lery property, in southern Que- 
bec, said to be the oldest gold field in 
the province. The property extends 
6 miles on each side of the Chaudiere 
River for a distance of 9 miles. An 
estimate of production from this field 
places the total at about $2,000,000. 
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House Mines Committee 
Favors Potash Development 


By PauL Wooton 
Special Washington Correspondent 


HE Committee on Mines and Min- 

ing of the House of Representatives 
reported favorably, on May 3, the bill 
of Representative Winter authorizing 
an appropriation of $50,000 a year, for 
three years, for “chemical, engineering, 
and manufacturing research, and em- 
ploying clerical and technical assistants 
to determine more improved methods 
and cheaper processes for recovering 
potash from the leucite, alunite, and 
other potash-bearing deposits in the 
United States.” The report of the com- 
mittee, recommending that the House 
approve the bill, among other things 
says: 

“Evidence at the hearings showed 
that the result of prior legislation and 
the drilling campaign conducted there- 
under had disclosed the presence of pot- 
ash deposits thick enough to provide 
quantity. One is at a depth of some- 
thing over 1,400 ft. and the other at a 
‘depth of 1,900 ft. The potash is in 
the form of a hard salt known as poly- 
halite, which has a potash content, when 
pure, of 15.6 per cent K,O. It is solu- 
ble in water, is combined with salts 
which are either neutral or beneficial 
and hence requires no treatment other 
than crushing or grinding to be used 
as a direct fertilizer. Unfertunately, 
however, the polyhalite disclosed in the 
wells of New Mexico and Texas is not 
pure. It thus becomes apparent that 
while the prior legislation is bearing 
fruit in the locating of new sources of 
potash deposits, these very deposits must 
be subjected to study and experiment in 
order to devise the method of treatment 
cheaper than any now known in order 
to make such deposits commercially 
available. 

“Tf a cheaper process can be found 
for the extraction of potash from certain 
forms of deposits found in this country, 
the United States could be made ab- 
solutely independent of foreign sources 


Three Options Taken in 
Smithers, B. C., District 


J. J. O’Brien, of Philadelphia, recently 
took an option on the Mountaineer and 
other mineral claims of John Watt in 
the Smithers, B. C., dictrict. These 
properties adjoin the Victory group, on 
Hudson Bay Mountain, and have not 
as yet been thoroughly explored. The 
consideration is said to be about $60,000. 

The Harvey group in the Babine 
Range, 12 miles from Smithers, has 
been optioned by Gale & Lifton, a 
Smithers firm. The property has been 
developed by tunnels and shafts, and it 
is reported that a large body of silver- 
copper ore has been proved. 

Frank H. Taylor has optioned the 
Silver Queen group at Owen Lake from 
Dr. H. C. Wrinch. The property was 
optioned and developed by Federal 
M. & S. in 1923 and 1924, but that 
company did not exercise the option. 


“Teamwork” Keynote 
of U. S. Chamber 
of Commerce Convention 


HE Chamber of Commerce 
“aa the United States opened 
its sixteenth annual convention at 
Washington, D. C., on May 8, 
with a record attendance, which 
included an exceptionally large 
representation of leaders in indus- 
try. A notable feature of the first 
day’s session was the address of 
Edwin B. Parker, chairman of the 
Chamber’s board of directors, who 
spoke on “Teamwork for Pros- 
perity.” On May 9 Edward J. 
Mehren, vice-president of the 
McGraw-Hill Publishing Com- 
pany, delivered an address before 
the Department of Manufacture, 
on “Teamwork for Profits in a 
Buyers’ Market.” Abstracts of 
the notable addresses of the ses- 
sions will appear in Engineering 

and Mining Journal of May 19. 














of supply. Some of these deposits are 
the leucite volcanic hills in Wyoming 
running from 10 to 12 per cent potash 
and 10 to 12 per cent alumina, with 
silica and other byproducts. 

“Our whole problem of potash for 
cheaper fertilizer depends for its solu- 
tion upon one thing only—the discovery 
of cheaper processes of extracting K,O 
from our numerous known deposits. 
There can be little doubt that sooner or 
later such a chemical process will be 
revealed. 

“It is, therefore, within our own 
power, by the adoption of this legisla- 
tion, and by special application, directed 
and made possible by appropriations to 
be authorized under this act, to bring 
about the long desired results. It is 
clearly a part of good business, good 
judgment, enlightened self-interest and 
security to pass this legislation.” 


Sullivan Electrolytic Plant 
Nears Completion 


The Sullivan electrolytic zinc plant 
at Kellogg, Idaho, is rapidly nearing 
completion, and according to present 
expectations should be in operation by 
the latter part of June. This will be 
the first of three units, each with a 
capacity of 50 tons of zinc a day. The 
plant is being built by Sullivan Mining, 
the stock of which is owned equally by 
Hecla Mining and Bunker Hill & 
Sullivan. 

On April 22 the switch which con- 
nects the electric motors and _ gen- 
erators of the plant with the line of the 
Washington Water Power Company 
was closed. There are two motor 
generator sets, each of which consists 
of a 6,000-hp. motor directly connected 
with two 2,000-kw. d.-c. generators 
which will deliver 8,000 amp. at 500- 
volt pressure. 
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La Luz Mine Was Destroyed 
by Rebels 


ABLES received at the offices of 

the La Luz y Los Angeles Mine 
Company, in New York City, state that 
the La Luz mine, in the Pis Pis district 
of Nicaragua, recently captured by 
forces supposedly allied with the Nica- 
raguan rebels under the leadership of 
Sandino, has been destroyed. The loss 
of the mine is put at about $2,000,000 
by J. Gilmore Fletcher, president of the 
company. 

The mine was blown up on April 24, 
according to these reports, which have 
been confirmed by Secretary of State 
Kellogg. George B. Marshall, assistant 
manager of the mine, who was captured 
by the rebels, is still alive. A detach- 
ment of marines led by Harry Amphlett, 
superintendent of the mine, is reported 
to be on its way back into the jungle 
in an attempt to rescue Marshall. 


ope 
Chamber of Commerce Urges 


More Mine Research Work 


HE natural resources group meeting 

at the sixteenth annual convention 
of the National Chamber of Commerce 
voted to accept a resolution offered by 
Judge Tyson S. Dines, of the Denver 
Chamber of Commerce, which would 
increase the research work of the 
Bureau of Mines. This resolution 
points out that since future mineral 
reserves are in deep deposits which 
would require large outlay of capital to 
develop, the Bureau of Mines and the 
Geological Survey can greatly aid the 
situation by enlarging their research 
activities, thereby attracting interest and 
capital to the undertaking. The resolu- 
tion reads: 

“Be it resolved that the Chamber of 
Commerce of the United States be 
requested to call the attention of Con- 
gress and other departments of our 
government, including the Bureau of 
the Budget, to the manifest inadequacy 
of the appropriations for proper helpful 
research activities by our Geological 
Survey and our Mining Bureau under 
existing conditions, and that they use 
every effort to impress upon Congress 
and these departments the great neces- 
sity for maintaining the Geological 
Survey and the Bureau of Mines at the 
highest degree of scientific efficiency.” 


— 
Champion Copper to Explore 
in Michigan Copper Country 


HAMPION COPPER will explore 
5,000 acres of mineral lands to the 
north and west of its Champion mine, 
in the Michigan copper district. This 
territory has not been explored before, 
because of divided ownership, but it 
has recently been entirely turned over to 
Champion Copper by Copper Range and 
St. Mary’s Mineral Land, equal owners. 
The New Baltic shaft of Arcadian 
Consolidated is now down to 1,650 ft. 
Drifting from this shaft will probably 
start about June 1. 
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San Janvier, Sonora, Is an 
Active Mining Camp 


HREE mines, all operated by 
Americans, in the San Janvier dis- 
trict, State of Sonora, Mexico, are 
being actively developed at present. San 
Janvier is 110 miles by automobile road 
from Hermosillo. Concentrates and 
ores are shipped by muleback to Toledo, 
on the Yaqui River branch of the South- 
ern Pacific, 12 miles from San Janvier. 
J. A. Hilton and associates are pro- 
ducing about 20 to 30 tons daily of 
silver-gold ore at the Las Animas mine. 
The capacity of the mill will be in- 
creased as soon as the new machinery, 
already on the ground, is installed. The 
Las Animas mine has been worked at 
intervals for the last hundred years. 
Since 1910 it has produced about 6,000,- 
000 oz. of silver and $250,000 in gold. 
Most of the commercial ore is being 
taken from between the 400 and 500 
levels. 

Charles E. Eagan has completed un- 
watering of the upper levels of the Las 
Bronces mine and is preparing for de- 
velopment of the Bronces vein and the 
Crucecitas vein, which parallels’ it. 
These mines have been abandoned since 
about 1860. Ore is reported to be high 
grade. 

G. A. Joslin and associates, of Los 
Angeles, have taken an option on the 
Santa Rosa group. This group is sit- 
uated on the Santa Rosa vein, which in 
reality is a continuation of the Las 
Animas vein, and two other parallel 
veins, the Tasta and the Central. All 
three veins were worked for oxidized 
ores in the past, but ,have been de- 
veloped only to a slighf extent in the 
sulphide zone. It is probable that the 
same conditions will be found here as 
in the Las Animas mine, where com- 
mercial ore is found to a depth of 900 ft. 

The vertical shaft is now 260 ft. deep. 
Present plans call for unwatering of the 
shaft and extension of the drifts on the 
150 level underneath old surface stopes 
and crosscuts driven to the Tasta and 
Central veins. On the 230 level a 
crosscut which has cut the Tasta will 
be extended to cut the Central and an- 
other crosscut will be driven back to the 
Santa Rosa vein, which, at this level, 
has dipped out of the shaft. 


te 
Delaware Mining Plans to 
Build a Mill Near Silverton 


Delaware Mining, in the Silverton 
district, recently acquired the Born 
group of claims in Maggie Gulch. 
Albert Z. Mageda, president of the 
company, is said to be making arrange- 
ments for the construction of a mill, as 
enough ore has been blocked out to 
justify that equipment. 

The Rawley mine, near Bonanza, 
Colo., in the San Luis Valley, has shut 
down for three weeks to place a settling 
tank to take care of tailings from its 
mill. Farmers were complaining of 
water pollution. The mill has a daily 
capacity of 330 tons, and it handles ore 
containing gold, silver, lead, and zinc. 
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ROF. L. C. Graton, of Har- 

vard University, who is at 
present staying in Johannesburg, 
has for some time been studying 
problems associated with mining 
at depth, such as the persistence 
of orebodies, rock pressures, and 
temperature. Professor Graton 
says that he has not yet formed a 
conclusion as to the prospects of 
continuing operations at greater 
depths than have already been 
reached. However, he does be- 
lieve that in mines now below 
5,000 ft. the type of ore deposition 
is such that change in the grade 
of ore is likely to be very slow 
and that mining should go as 
deep as physical limitations will 
allow, provided the cost of produc- 
tion does not increase too greatly. 
He considers the outlook for the 
Witwatersrand encouraging if the 
Rand engineers can find a means 
of solving the problems of ventila- 
tion and rock pressure. 

Almost simultaneously with 
Professor Graton’s rather optimis- 
tic declarations, J. E. Healey, con- 
sulting engineer of the Village 
Deep, the world’s deepest mine, 
issued a somewhat dismal pro- 
nouncement in his annual report 
on the prospects of this remark- 
able enterprise. Mr. Healey 











Opinions Conflict on Possibilities 
of Deep Mining on the Rand 


makes the statement that at the 
great depths at which operations 
are being carried on (over 7,600 
ft.) the danger of pressure bursts 
is increasing. In a number of in- 
stances the pressure has become 
excessive when blocks have been 
reduced by stoping to a certain 
size and these remnants have been 
abandoned. The area so left 
amounts to about 10 per cent of 
the original block area. It seems 
probable that the area at present 
developed will provide only a 
small tonnage of paying ore, leav- 
ing the eastern section—which is 
the only promising area—to pro- 
vide the bulk of the future ton- 
nage. 

Douglas Cristopherson, retiring 
president of the Transvaal Cham- 
ber of Mines, remarked at the 
annual meeting of the Chamber 
that, “It is true that there are 
great problems yet to be solved as 
mining operations, especially in 
the central area of the Witwaters- 
rand, approach vertical depths of 
7,000 ft. or more; yet I venture to 
say that, with the ever-increasing 
strides science is making, these 
problems will be solved and we 
shall see mining at depths which 
were once never thought prac- 
ticable.” | 





Power Plant to Be Built 
at Whitewater Mines Will 
Permit Larger Development 


CCORDING to Arthur Lakes, con- 
sulting engineer for the Whitewater 
Mines, the most significant disclosure in 
the development done last year at the 
company’s mine in the Slocan district of 
British Columbia was the proving of 
the west orebody down to the Nos. 13 
and 14 levels. This orebody has not 
heen developed above the No. 11 level 
because of the limitation of development 
equipment and power facilities. How- 
ever, work on the construction of a 
hydro-electric plant will be started as 
soon as the snow is off the ground. 
The west orebody has been opened 
for a length of 600 ft. on the No. 12 
level, where the width along the main 
vein ranges from 5 to 45 it., although 
only a small part of the length has been 
tested for width by crosscutting. Par- 
tial development of the cross orebodies 
shows their importance, and there is a 
possibility of opening up a number of 
these, as work progresses along the 
main vein in the limestone formation. 
Mr. Lakes, in his report at the annual 
meeting, emphasized the importance of 
the fact that for 1,700 ft. on the dip of 


‘the vein the west orebody is virgin 


ground. It is his opinion that this ore- 


body alone will provide ore for the mill 
at its present output—125 to 150 tons 
per day—for fifteen to twenty years. 

The mill is said to be making an ex- 
cellent separation, with the lead concen- 
trate showing little zinc, and the zinc 
concentrate showing little lead. At 
present it is operated by Petter oil en- 
gines. W. H. Burgess, general man- 
ager, expects to have the new power 
plant in operation before the beginning 
of August. Shareholders decided not to 
increase the capacity of the mill at pres- 
ent, but to use the increased power. 
when available, for further development 
of the mine. 


Lucky Jim Lead & Zinc put its new 
mill at Zincton, B. C., into operation in 
the latter part of March, several months 
earlier than expected. It is now treat- 
ing about 180 tons of ore a day. Ad- 
ditions are still being made to the mill 
and it is expected to handle 300 tons 
daily before the end of the year. The 
company is shipping between 120 and 
150 tons of concentrates—chiefly zinc— 
to the plant of Consolidated M. & S. at 
Trail every week. 


Duthie Mines reports that its Hender- 
son mine, on Hudson Bay mountain, 
near Smithers, B. C., is in splendid 
physical condition and that ore produc- 
tion is exceeding the present capacity of 
the mill—60 to 75 tons a day. 
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Portal of the lower tunnel 
at the Milk Maid 


Milk Maid Mining Company 
Resumes Operations 


eS: operations have 
been resumed at the property of the 
Milk Maid Mining Company, situated 
in the Silver Lake district of American 
Fork Canyon, 30 miles south of Salt 
Lake City. Work is being pushed in the 
intermediate tunnel, and within a short 
time it is expected that the objective, 
the North Star fissure, will be reached. 
The lower tunnel is also being extended 
for drainage purposes. High-grade lead- 
silver ore was produced in the past from 
workings off an upper tunnel. The 
caved condition of this tunnel forced its 
abandonment. To develop the continu- 


Mysore Gold Mining Industry 
Aided by Government 


~~ is the principal gold- 
producing state in India and, al- 
though production has been decreasing 
since 1914, it still ranks among the 
leading gold-producing areas of the 
world. Production by the five principal 
companies for 1927 amounted to 380,542 
oz., with a value of approximately 
$8,000,000. In addition to gold, Mysore 
produces manganese, pig iron, asbestos, 
chrome, green quartzite, mica, and 
soapstone. 

The Kolar gold fields, which produce 
nearly the entire Indian output, are 
situated in eastern Mysore. They were 
first exploited in 1864, when a shaft was 
sunk near Ooregum. The principal pro- 
ducers are Mysore Gold, Ooregum Gold, 
Nundydroog, Balaghat, and Champion 
Reefs. They obtain power from the 
Cauvery Falls, about 92 miles distant, 
where the first electric power plant was 
installed in 1902. These mines employ 
about 30,000 workers. 

Development of the mining industry 
of Mysore would have been impossible 
without the aid of the state government, 
according to a recent report. The ques- 
tion of the conditions governing the 
granting of leases and _ prospecting 
licenses was referred some time ago to 
the Board of Industries and Commerce, 
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M. H. Neidig and Dr. C. W. 
Richards visit the Milk Maid 


ation of the orebody mined in the upper 
workings is the purpose of the present 
lower operations. 

The property is at an elevation of 
8,500 ft. in the Wasatch Mountains, and 
the accompanying photographs, which 
were taken on April 15, show the 34-ft. 
snow that covered the section on that 
date. The last 12 miles of travel to the 
property was then being made on skis. 

Officers of the company, all of whom 
reside in Salt Lake City, are: M. H. 
Neidig, president ; W. T. Edwards, vice- 
president; H. V. Loggins, secretary; 
and G. Schlutz, treasurer. M. H. Nei- 
dig, W. T. Edwards, G. Schlutz, Dr. 
C. W. Richards, Jr., and C. W. Buck- 


holtz form the company directorate. 


which expressed the view that pay- 
ments to the government under the 
profit-sharing plan were unsatisfactory 
and that royalties should be substituted 
for them, in which each payment was 
fixed after investigation of conditions at 
the mine. According to the present 
pelicy of the government, greater atten- 
tion is being paid to mineral prospecting 
and economic investigation. The geology 
section of Mysore University is co- 
operating with the government to bring 
the students into closer contact with 
actual surveying, prospecting, and other 
practical work. With this object the 
positions of director of geology of 
Mysore state and professor of geology 
at the university have been combined. 
The government received 12,709 rupees 
from the gold companies last year for 


royalties. 
fe 


Zinc Institute Forms Public 
Relations Committee 


The American Zinc Institute, acting 
on the suggestion of President R. M. 
Roosevelt, has formed a public relations 
committee for the purpose of presenting 
the facts of the industry to the public 
and to foresee coming events. It is 
thought that by this means many valu- 
able contacts can be made. Among the 
personnel of the committee is E. H. 
Robie, Associate Editor of E. & M. J. 
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Development Encouraging at 
Ohio Copper’s Property 


| a gad of recent development in 
the northern portion of the Ohio 
Copper Company’s property, situated in 
the Bingham mining district of Utah, 
are most encouraging, according to 
Ira B. Joralemon, geologist in charge of 
exploration. 

The northern two-thirds of the prop- 
erty has been shown to be underlain by 
ore-bearing and highly mineralized lime- 
stones that have been the source of valu- 
able orebodies in neighboring mines of 
the district. Drill holes on the property 
penetrating these limestones have shown 
large amounts of iron sulphide, and sev- 
eral samples have disclosed the presence 
of lead, silver, and gold. In the southern 
part of the Ohio holdings, also, a drill 
encountered a low-grade mineralization 
in one of the limestone beds that pros- 
pecting revealed just below the Mascotte 
tunnel. 

Development of ore found by drilling 
400 ft. below the Mascotte level, near 
the center of the property, and the devel- 
opment of smaller limestone bodies on 
the Mascotte level in the southern por- 
tion of the property, are well under way. 
The south crosscut has been continued 
to a total length of 1,700 ft., and excava- 
tion for the station and hoist room of an 
underground inclined shaft is well ad- 
vanced. In addition, more than 344 ft. 
of drifting has been done in the upper, 
or commercial, limestone, on the Mas- 
cotte level. 

It is planned to open up from the new 
shaft during the current year the ore 
found by drilling below the Mascotte 
level. The smaller limestone areas in 
the southern third of the property are 
being developed, and promising fissures 
with narrow seams of copper and lead- 
silver ore have already been found. 


—+— 
Calumet & Arizona Will Sink 
Shaft at Eighty-Five Mine 


Calumet & Arizona Mining is to sink 
a new 1,500-ft. shaft at the Eighty-Five 
mine, at Valedon, N. M. The work 
will be done by the company instead of 
being contracted by an outside firm. 
The Eighty-Five mine is already oper- 
ated through a three-compartment verti- 
cal shaft 1,700 ft. deep. It produces a 
silver-gold-copper ore. 

At Bisbee, the development of the 
main orebody in the Campbell shaft of 
Calumet & Arizona is proceeding below 
the 1,600 level, where ore has been de- 
veloped to a length of 600 ft. The min- 
eralized zone extends from 1,400 level 
to the 2,200 level, and its length is esti- 
mated at 800 ft. with a width of 500 ft. 


oe 
Reopen Zinc Chloride Plant 


It is reported that the zinc chloride 
plant of the New Jersey Zinc Company 
(of Pennsylvania) at Palmerton, Pa., 
is being put in condition for the resum- 
ing of operations. It has been shut down 
for several years. 
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Shipping ore from the Whitedelf mine, Bonner County, Idaho 


Whitedelf Shaft Down 240 Ft. 
From Main Tunnel 


HE main shaft of Whitedelf Min- 

ing at its mine in the Clark Fork 
district, Bonner County, Idaho, is now 
down 240 ft. from the level of the main 
tunnel. ‘Total vertical depth from the 
surface is 350 ft. Sinking of the shaft 
was started in January. It will prob- 
ably be bottomed at 400 ft. Drifting 
in both directions was begun at the 200 
level. 

Power for exploratory and develop- 
ment work is now being obtained by the 
company from the main line of the 
Mountain States Power Company. A 
new compressor was recently installed 
to supplement the one that was already 
on the property. 

The company is considering the erec- 
tion of a mill, but final decision will 
rest on the amount of ore disclosed by 
the development work. According to 
the figures recently released by Stewart 
Campbell, inspector of mines for Idaho, 
Whitedelf Mining produced 1,852,512 Ib. 
of lead and 108,306 oz. of silver out of 
a total of 2,246,284 lb. of lead and 
123,906 oz. of silver produced in Bon- 
ner County. 


A recent strike of galena ore in the 
stope above the main tunnel of the mine 
by John Sharpe, one of the leasers, is 
reported by J. P. Delaney, president of 
the company, to measure 7 ft. 10 in. in 
width. One of the accompanying illus- 
trations shows Compton I. White, gen- 
eral manager, John Sharpe, and Ivor 


Anderson, foreman, measuring the width 
of the strike. 

At present the ore is being shipped 
to the A. S. & R. smelter at Tacoma, 
Wash. To date 117 carloads of silver- 
lead ore have been shipped. 


—_ 


Utah Copper’s Haulage Lines 
Are Being Electrified 


All the steam haulage lines on the 
benches of Utah Copper’s Bingham open 
cut mine are to be electrified, at an ex- 
pense of approximately $2,000,000. Re- 
cently twenty electric locomotives and 
other equipment were purchased by the 
company from General Electric. The 
plans for electrification do not include 
the Bingham & Garfield road. It is ex- 
pected that twenty more locomotives 
will be needed to handle the work of 
hauling the copper ore, and it is hoped 
to have all of these at work in about a 
year. 





Measuring a recent ore strike at the Whitedelf 





Midas Gold Mill Is Making 
Good Recovery 


Pao egeenan to a report by Fred- 
erick Keffer, general manager of 
the Midas Gold Milling & Mining Com- 
pany, the mill at Libby, Mont., was 
turned over in the latter part of Febru- 
ary. It is designed to handle 50 tons 
a day. 

The ore is taken to the mill in trains 
of five side-dumping cars, drawn by 
electric locomotives. On the way it 
passes over scales so that the tonnage is 
accurately determined. The cars dump 
into a main ore bin, from which the ore 
passes to a Blake-type crusher. It is 
then elevated to a Symons cone crusher, 
which reduces it to from ¥s- to 4-in. size. 
The ore from this crusher falls into a 
mill storage bin. Before being fed to a 
Marcy ball mill, in which it is reduced 
to 50- to 60-mesh size, it passes an 
automatic sampler which accurately de- 
termines the contents of the heads. It 
then passes over amalgamated plates 
to remove free gold, which is about 60 
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to 70 per cent of the total; from 5 to 10 
per cent of the silver is also amalga- 
mated. The ore then goes to a rougher 
flotation machine and next to a cleaner 
flotation machine. Rich, silver-bearing 
sulphides of lead, iron, and copper are 


isolated, and about half of the unamal- 


gamated gold. These sulphides are 
shipped direct to a smelting plant. To 
isolate the tungsten concentrates, which, 
being rich in silver and gold, need to be 
cyanided, the ore is passed over Deister- 
Overstrom tables. Contained magnetite 
is removed by a magnetic separator. 
From the tables the tailings pass an 
automatic sampler and then are sent to 
the tailings dump. 

Water for the mill is pumped from a 
well in the creek below the mill to tanks 
above the building. Electric current for 
the pump is supplied by a d.c. generator. 
Power is furnished by a _ Fairbanks- 
Morse 120-hp. Diesel engine, using fuel 
oil. The mill is warmed by steam, a 
40-hp. boiler from the old mill being 
used. In the mill building is a 600 cu.ft. 
free air capacity Chicago Pneumatic 
compound compressor to furnish air for 


Engineering 


the drills. A 44-in. air pipe line runs 
from mill to mine, with receiver at the 
mill. The compressor is driven by the 
Diesel engine. Storage at the mill for 
10,000 gal. of fuel oil is provided and 
for an additional 10,000 gal. at the rail- 
way in Libby. 

The composite tailings for the month 
of March were assayed and showed a 
loss of only 30c. of gold a ton. This 
result is very gratifying, as it is de- 
cidedly better than the results obtained 
in preliminary tests at Moscow, Idaho, 
and Los Angeles. It will not be pos- 
sible to give exact figures as to results 
until the tungsten plant is finished. 


2°, 
“~~ 


Talc-Grmding Mill Is Being 
Erected at Glendon, N. C. 


United Tale & Crayon is building 
a tale-grinding mill at Glendon, Moore 
County, N. C. This mill is to grind 
so-called talc, really pyrophyllite, from 
the old Phillips mine, a short distance 
from Glendon. The mill will be on the 
Norfolk Southern Railroad. 
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‘| oronto Letter 


By Our Special Correspondent 
for Northern Ontario 





McIntyre [Is Now Producing 
Gold From the 3,375 Level 
—Deepest in Canada 


Toronto, May 5, 1928.—MclIntyre 
Porcupine Mines, in the Porcupine dis- 
trict, is now producing gold from the 
3,375 level, the greatest depth from 
which gold ore has been produced in 
Canada. The drift is in ore and has 
been for 50 ft., but it is too early to 
make an estimate of average grade. 
This is the first ore in the new shaft 
below the lowest level of the old shaft. 
At 3,875 ft., the deepest level attained 
by the new shaft, a crosscut is within a 
comparatively short distance of the 
nearest vein system, and some an- 
nouncement may be expected in the near 
future. It is expected that the company 
will make definite plans regarding mill 
expansion after these two levels, the 
3,375 and 3,875, have been opened up 
to some extent. This will probably in- 
volve the building of a new mill near 
the headframe of the new shaft. At 
present, ore from this shaft, which is 
known as No. 11, is trammed on the 
surface to the old shaft and then trans- 
ported across the lake by aerial tramway. 


EVELOPMENTS on the 400 and 

500 levels at the Noranda mine, in 
the Rouyn district, Quebec, have cut the 
“C” and “E” orebodies, two of the 
largest on the property. It is under- 
stood that the grade of the “E” orebody 
is better than at 300 ft. Production is 
now at the rate of 1,000 tons of mine 
ore a day, but there has been some drop 
in grade. Good progress is being made 
in constructing the concentrating plant, 
which will be used to treat ore of less 
than 5 per cent copper. In July, Waite- 
Montgomery will start shipments of 
selected high-grade copper ore direct to 
the smelter. 

At the annual meeting of the Alder- 
mac property, situated in the Rouyn 
district, it was stated that ore reserves 
are now more than 1,250,000 tons con- 
taining copper, zinc, and small amounts 
of the precious metals. The shaft, 
which is down to 750 ft., will be con- 
tinued to 1,250 ft. before more lateral 
developinent work is done. Mill plans 
will not be definitely decided upon for 
another six months, but when built the 
mill will have a capacity of not less than 
1,000 tons a day. Aldermac is con- 
trolled by Noranda. 

Preparations are being made to sink 
the north shaft of the Wright-Har- 
greaves mine, in Kirkland Lake, from 
1,750 to 2,000 ft. The south shaft will 
also be sunk to the same depth and a 
connection between the two shafts at 
the bottom level made. Loading 
pockets have been completed on the 
1,750 level, where ore has been opened 
on the north vein. This ore is said to be 
of a higher average grade than the’ rest 


of the mine and should have a beneficial 
effect on mill heads, which have recently 
been averaging about $7. It was an- 
nounced at the annual meeting that $9 
heads might be expected in the near 
future. The mill is now treating 750 
tons a day. 

Mining Corporation of Canada has 
decided to stop work on its Cross Lake 
shaft and has given formal notification 
that the options on the property will not 
be exercised. The shaft has reached a 
depth of 400 ft., and a number of veins 
were encountered in drifting and 
crosscutting, but none of them showed 
ore of commercial grade. On the ad- 
joining property, the O’Brien mine has 
encountered some high-grade ore, but 
values are said to be erratic. 
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100-Ton Mill Is Being Built 
at Balatoc, P. I. 


ENGUET Consolidated Mining, in 

the Philippine Islands, is milling 
about *,000 tons of ore per month and 
prod:cing $85,000 in bullion per month. 
Ore reserves have been substantially 
increased, although grades are some- 
what less. 

A 60 per cent interest has been ac- 
quired in the Balatoc property, close by, 
under an agreement that obligates 
Benguet to spend up to $300,000 on the 
new property. Discoveries of high- 
grade gold ore were made and explora- 
tion and development have been con- 
sistently pushed. A 100-ton mill is now 
being erected on the Balatoc and the 
company officials expect it to be in oper- 
ation in September. Ralph Crosby is 
in charge of the new installation. 

Benguet is also constructing a new 
hydro-electric power plant of 1,000-kw. 
capacity. The company has already two 
high-head electric power plants aggre- 
gating 650 kw. and a Diesel plant of 
480 hp. 

The new power plant is being con- 
structed by a subsidiary company, Luzon 
Power. General Electric generators and 
Pelton low-head turbines, operating 
under 97-ft. maximum head, have been 
purchased as well as steel towers for 
transmission line and accessories, all of 
which have been shipped from San 
Francisco. The plant is 8 miles from 
the mines. Several unique features are 
involved, one being an underground in- 
stallation of turbines and generators. 
This will involve sealing the whole 
structure against back water. Heavy 
road construction has been necessary. 
The transmission line will carry 23,000- 
volt current. 


ote 


North Carolina Gold Mine 
Is Being Unwatered 


The Coggins gold mine, owned by 
Rich-Cog Mining, 12 miles northwest 
of Troy, Montgomery County, N. C., is 
being unwatered. The mine shaft is 
more than 500 ft. deep. It has never 
been extensively worked. There is a 
small amalgamation mill on the property. 
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[ ondon Letter 


By W. A. Doman 
Special Correspondent 





Horo Concession in Swaziland 
Will Be Opened to 
Prospectors 


Lonpon, Aprit 24, 1928.—It is an- 
nounced from South Africa that the 
Horo Concession, in Swaziland, is to 
be opened to prospectors. It is the 
largest mineral monopoly in Swaziland, 
situated partly on the Transvaal bor- 
der, and including Piggs Peak, where 
gold mines have been worked in the 
past. Most of the creeks, it is reported, 
show traces of gold in the gravels. En- 
couraging developments which have re- 
cently occurred in the country, in both 
the stanniferous and auriferous zones, 
have changed the policy of the conces- 
sionaires, who have delayed opening up 
the areas till now. It is said that Mr. 
Amery, the Colonial Secretary, desired 
to have the deposits tested. 


IRECTORS of Tanganyika Gold- 

fields have succeeded in obtaining 
the co-operation of Belgian capital for 
the development of their concession, 
which covers about 1,000 square miles 
in Tanganyika and Uganda. The com- 
pany has interests in Kagera, Ankole, 
and Bukoba tin fields and the Ruandi- 
Urundi concession. 

Gold Fields Rhodesian Development 
has entered into a revised agreement 
with Rhodesian Exploration and other 
companies, to purchase the Wanderer 
mine, in Rhodesia, a low-grade prop- 
erty which has not been worked for 
some time, but which has been re- 
examined. A company has been formed 
with a capital of £600,000, of which 
£137,000 will be working capital and 
140,000 shares will be held in reserve. 
Two other areas in the vicinity are 
being tested and there is the possibility 
that a big development scheme may 
result. 
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United Verde Establishes 
Microscopic Laboratory 


Owing to the increasing importance 
of microscopic examinations of ore in 
milling practice, United Verde Mining 
is establishing a microscopic laboratory 
at Clarkdale, Ariz. This action follows 
a recent visit by Oral E. Young, of 
United Verde, to the Intermountain Sta- 
tion of the U. S. Bureau of Mines at 
Salt Lake City, where he investigated 
with R. E. Head, microscopist of the 
station, the utilization of the microscope 
in ore dressing. 

Mr. Head left Salt Lake City on May 
5 to spend a month at the new labora- 
tory. He will confer with O. C. Ral- 
ston, consulting metallurgist of the 
company, and will supervise the estab- 
lishment of the laboratory on a working 
basis. 
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Program Announced for 
World Engineering Congress 


ITH the opening date of the first 

World Engineering Congress set 
as Oct. 30, 1929, at Tokio, Maurice 
Holland, executive secretary of the 
American committee arranging for en- 
gineers of this country to participate, re- 
cently made public the program of the 
event as outlined by the Japanese 
authorities. Mr. Holland said that the 
World Congress would extend through 
the month of November, the official 
languages being English and Japanese. 
The first week of the meeting is to be 
devoted to technical papers and social 
meetings and the second week to inspec- 
tion trips in Tokio and the vicinity. The 
next fortnight will be set apart for trips 
throughout Japan, arranged to give en- 
gineers attending the Congress an op- 
portunity to visit the great industrial 
centers of the country and to study 
Japanese engineering problems. 

The World Engineering Congress 
aims to deal with many of the world’s 
vital problems, Mr. Holland said, par- 
ticularly those relating to public works, 
communication, and _ transportation, 
power, chemicals, textiles, and aero- 
nautical and automotive engineering. 
Almost every activity of daily life as 
touched upon by modern science and in- 
vention will be reflected in the delibera- 
tions of the Congress. 

“Tt is reasonable to expect,” Mr. Hol- 
land said, “that public problems of great 
moment will be illuminated and a way 
to their solution pointed by interchange 
of ideas at this gathering, in which will 
be represented the foremost engineering 
authorities and scientists in the world.” 
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Hoover’s Work in Burma 
Related by Dr. Mathewson 
ERBERT HOOVER’S connection 
with the famous Bawdwin lead- 


silver-zinc mine in upper Burma was 
related recently by Dr. E. P. Mathew- 


son, president of the A.I.M.E. in 1923, — 


and professor of mining administration 
at the University of Arizona, according 
to the New York Times. The prop- 
erty, situated several hundred miles 
northeast of Mandalay, was visited by 
Dr. Mathewson in a professional ca- 
pacity in 1922, so that he is familiar 
with the history of the mine. The fol- 
lowing excerpts are from Dr. Mathew- 
son’s remarks: 

“During the early years of Mr. 
Hoover’s professional career, he took 
over the general management of the 
Bawdwin mines. So far as I know he 
did not make a personal visit to the 


_ mines. His connection with them was 


through Bewick, Moreing & Company, 
of London, which financed and managed 
the property. His brother, Professor 
Theodore Jesse Hoover, however, was 
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sent out to the Bawdwin and spent some 
time there as mining engineer. 

“When the World War broke out 
Herbert Hoover severed his connections 
with the London company and, indeed, 
disposed of all his mining properties, to 
devote himself to Belgian relief work. 











E. P. MATHEWSON | 


“The Bawdwin was very rich in 
mineral, there being hardly any waste 
or gangue. It assays 26 per cent lead, 
18 to 20 per cent zinc, and 23 oz. of 
silver to the ton. The balance is chiefly 
a little copper and a large amount of 
sulphide of iron, or pyrite. 

‘The Chinese smelted the ore in crude 
furnaces, operated with charcoal and 
blast, which at the same time exactly 
met the metallurgical conditions. The 
Chinese were metallurgists. They did 
not want the lead or zinc in the ore, 
since either of these minerals would 
have been too heavy to transport over 
the mountains. The silver was the only 
thing of value for them—and they got 
it pure, without having to take with it 
other metals. 

“Mr. Hoover was among the first to 
realize the opportunity for development 
that lay in the Bawdwin mines, and 
events have justified his faith. In fact, 
it was American enterprise that con- 
tributed largely to the success of the 
property.” 
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University of Utah Announces 
New Fellowships 


NVITATION is extended to qualified 

men to make application for fellow- 
ships in the department of mining and 
metallurgical research, University of 
Utah, during the year 1928-29. This de- 
partment is maintained in connection 
with the Intermountain Experiment 
Station of the U. S. Bureau of Mines, 
and is a department of co-operative re- 
search maintained by these two organi- 
zations. Fellows work under the super- 
vision of experts in this department. 
Recent appropriations of the Utah Leg- 


islature permit of a considerable ex- 
pansion of the department this year. 

Problems to be investigated in the 
course of the year 1928-29 are: 

1. Flotation. Fundamentals on flota- 
tion of pure minerals and gangue con- 
stituents. 

(a) Physical-chemical 
tions. 
(b) Experimental investigations. 

2. Hydrometallurgy of zinc. Study 
of losses in present hydrometallurgical 
practice and of their prevention where 
not due to mechanical causes. 

3. Hydrometallurgy of lead. Puri- 
fication of lead leach liquors. 

4. Pyrometallurgy of complex lead- 
zinc ores. 

5. Differential sulphating of complex 
ores and concentrates to facilitate subse- 
quent separation by milling or leaching. 

6. Pyrometallurgy of lead. A study 
of the forms in which lead is lost in lead 
blast furnace slags and of methods for 
prevention of these losses. 

Several fellowships are to be awarded, 
each having an annual net value of $720. 
These fellowships are open to college 
graduates who have had a good train- 
ing in chemistry and metallurgy. Ap- 
plicants should send a copy of their rec- 
ords from the registrar’s office of the 
college where they have, or will be, 
graduated, and the names and addresses 
of at least three references who know 
their character, ability, and attainments. 

Holders of these fellowships will be 
subject to the rules governing employees 
of the U. S. Bureau of Mines and will 
report for duty about July 1, 1928. 
They must also register as students in 
the University of Utah and become 
candidates for the degree of master of 
science (unless this or an equivalent de- 
gree has been previously earned). Their 
time will be devoted to classroom, 
library, and laboratory work. Fellows 
are appointed for one year, but the ap- 
pointment may be renewed. 


investiga- 


Foundry Research at Mellon 


Institute 


NNOUNCEMENT has been made 

by Dr. Edward R. Weidlein, di- 
rector of the Mellon Institute of Indus- 
trial Research, Pittsburgh, Pa., that the 
Whiting Corporation, Harvey, IIl., has 
established in the institution an indus- 
trial fellowship, the holder of which. 
Dr. Edward E. Marbaker, will conduct 
research on cast iron. The results of 
these investigations will be published 
for the general benefit of the foundry 
industry. 

For a number of years the Whiting 
Corporation has been carrying on a 
systematic program of development for 
the purpose Of improving equipment and 
methods for the production of cast iron. 
It has recently been determined to ex- 
pand this work, and in consequence the 
corporation will sustain research at 
Mellon Institute. Dr. Marbaker, the 
Whiting Corporation Fellow, will work 
in close co-operation with the research 
committee of the American Foundry- 
men’s Association. 
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Lead Poisoning and Dust and Pulmonary 
Diseases Discussed by Chemical Section 
of the National Safety Council 


~~ THE mid-year meeting of the 
chemical section of the National 
Safety Council, in Newark, N. J., on 
April 26, considerable attention was 
devoted to two subjects of particular 
interest to the mining industry. Dr. 
Frederick L. Hoffman, of the Babson 
Institute, Wellesley Hills, Mass., spoke 
on “Lead Poisoning,” and Dr. A. E. 
Russell, assistant surgeon, U. S. Public 
Health Service, Washington, D. C., was 
the principal speaker on the subject of 
“Dust and Pulmonary Disease.” 
According to Dr. Hoffman, the re- 
sults of his statistical studies indicate 
that fatal lead poisoning is a declining 
factor in the vital statistics of the nation. 
However, lead absorption is becoming 
increasingly prevalent in industry. The 
point at which lead absorption becomes 
lead poisoning is not definitely estab- 
lished, and research on this phase of the 
subject is needed. Medical staff mem- 
bers of the Metropolitan Life Insurance 
Company and representatives of E. I. du 
Pont de Nemours & Company contrib- 
uted to the discussion on the subject. 
Both of these were of the opinion that 
vital statistics, as revealed from death- 
certificate studies, might be misleading, 
because of the unfamiliarity of many 
reputable physicians with the various 
forms of lead poisoning. The larger 
proportion of lead-poisoning fatalities 
occurs to members of the painters’ trade. 
Lead absorption is common among 
workers in the storage-battery industry, 
although cases of fatal lead poisoning 
are rare. Lead smelters were mentioned 
as very great hazards, wherein the need 
for the utmost care and precautionary 
action was realized. Some instances of 
lead poisoning, particularly in the State 
of Maine, were reported from non- 
industrial sources, such as drinking wa- 
ter conducted through lead pipe; also, 
instances of lead poisoning in infants 
and young children as a result of the 
use of painted articles on which to assist 
teeth-cutting are not unknown. 


INyJURIOUS ELEMENT IN Dust 
Is FREE SILICA 

On the subject of “Dust and Pul- 
monary Disease,” Dr. Russell stated that 
the studies of the U. S. Public Health 
Service have indicated that the injurious 
element in all dust is free silica or 
quartz, whereas mineral silicates and 
other chemical products, regardless of 
their hardness, do not have the injuri- 
ous effect that has been attributed to 
them. The dust is cumulative in the 
system and results in the contraction of 
silicosis, which brings on a tubercular 
condition that, in its advanced stages, is 
usually fatal. Tubercular silicosis 
varies from the usual forms of tuber- 
culosis in that early symptoms, during 
the silica-accumulation period, are prac- 
tically negligible, but when it does take 
hold it is more virulent, and the end 
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comes quickly. Several of those pres- 
ent expressed an opinion, that the sharp- 
ness or abrasive action of the dust par- 
ticles might be an important agent in 
the development of tubercular silicosis, 
but Dr. Russell contended that the result 
of his studies had indicated the harmful 
effects to be the result of a chemical 
reaction resulting in the formation of a 
colloidal silica, a virulent poison, tend- 
ing to destroy the lung tissue. The 
silica entering the lungs has been micro- 
scopically examined, and in no case 
were the particles larger than 10 
microns in diameter, at which size the 
sharpness of the faces is not a control- 
ling factor. Lime dust, unless contam- 
inated with free silica, is not harmful, 
but is of benefit, as the lime is absorbed 
and utilized in the body. Anthracosis, 
the term applied to pulmonary disease 
contracted by miners in the anthracite 
mines, is ordinary silicosis, according to 
Dr. Russell, and only free silica, which 
is present to some extent in the dust of 
all coal mines, causes the trouble. Men 
working in the dusty trades should have 
opportunity for regular vacations, or 
lay-offs, as the physical condition of 
the individual is the most important fac- 
tor in combating silicosis, regardless of 
the fact that silica in the lungs is cumu- 
lative in its effects. 
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Salt Lake Operators Advise 
on Research Work 


Group of Special Committees Meets 
Periodically With Technicians of 
University of Utah and U. S. Bureau 
of Mines 

By H. D. KEISER 
Assistant Editor, Salt Lake City 


URTHER PROGRESS in the gen- 

eral plan for greater co-operative 
effort between the mining industry and 
the department of mining and metal- 
lurgical research of Utah University, 
together with the Intermountain Station 
of the U. S. Bureau of Mines, is re- 
flected by the recent appointment of a 
group of special advisory committees 
composed of leading operating tech- 
nicians in the mining industry of the 
Utah district. These committees will 
meet periodically throughout the year 
with the staff of the department and 
that of the station to advise concerning 
the research work in progress and the 
adaptation of this work to the needs of 
the mining industry. 

Members of the advisory committees 
were designated by the advisory board 
to the department and station, which 
board includes in its membership the 
following prominent executives of min- 
ing and smelting companies of the 
district: L. S. Cates, chairman, vice- 
president and general manager of Utah 
Copper; J. O. Elton, manager, Inter- 
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national Smelting; G. W. Lambourne, 
president and manager, Park Utah Con- 
solidated Mines; E. J. Raddatz, presi- 
dent and general manager, Tintic Stand- 
ard Mining; W. J. O’Connor, manager, 
Utah department, American Smelting 
& Refining; W. H. Eardley, assistant 
manager, U. S. Smelting, Refining & 
Mining ; and W. Mont Ferry, managing 
director, Silver King Coalition. Dorsey 
A. Lyon, director of the department of 
mining and metallurgical research of 
the University of Utah and supervising 
engineer of the Intermountain Station 
of the U. S. Bureau of Mines, serves 
as secretary of the Advisory Board. 

The several fields covered by the 
special advisory committees and the 
personnel of these committees follow: 
1. Microscopic Examination of Ores 

H. S. Martin, chairman, Utah Copper ; 

Alan Probert, U. S. Smelting, Refining & 

Mining; W. J. McKenna, International 

Smelting; T. A. Janney, Arthur Plant, 

Utah Copper. 
2. Grinding 

C. A. Lemke, chairman, U. S. Smelt- 
ing, Refining & Mining; W. J. McKenna, 
International Smelting ; Roy Hatch, Utah 
Copper ; W. E. Englemann, Utah Copper. 
Flotation 

R. A. Pallanch, chairman, U. S. Smelt- 
ing, Refining & Mining; H. B. Wilson, 
International Smelting; T. A. Janney, 
Utah Copper; H. S. Martin, Utah Cop- 
per; C. G. Williams, Utah Copper; M. G. 
Heitzman, Silver King Coalition Mines. 
Smelting 

B. L. Sackett, chairman, International 
Smelting; Robert Wallace, U. S. Smelt- 
ing, Refining & Mining; J. F. Austin, 
American Smelting & Refining. 
. Health and Safety 

J. G. Hadley, chairman, Utah Copper; 
Dr. H. A. Hosmer, U. S. Smelting, Re- 
fining & Mining; J. C. Welch, Inter- 
national Smelting; H. H. Romney, Amer- 
ican Smelting & Refining. 
6. Leaching 

This committee will be appointed soon. 
—fp—. 


Four Research Fellowships 
Offered by University 
of Alabama 


| pate fellowships in mining and 
metallurgical research have been 
offered by the school of mines of the 
college of engineering of the University 
of Alabama in co-operation with the 
U. S. Bureau of Mines. The fellow- 
ships are open to graduates of uni- 
versities and engineering schools who 
have the proper qualifications to under- 
take research investigation. The value 
of each fellowship is $675 per year of 
nine months beginning Sept. 1. 

Applicants should send a copy of their 
collegiate records from the registrar’s 
office of the institution where they have 
graduated. They should also state their 
professional experiences and give the 
names and addresses of at least three 
persons who are familiar with the train- 
ing and ability of the applicant. Letters 
of recommendation will be welcomed. 
Applications should be addressed to the 
Director of the School of Mines, Uni- 
versity of Alabama at University, Ala., 
and should be received not later than 
June 1, 1928. 
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A. Henri SINN, of Paris, is in Mo- 
rocco examining a tin prospect. 

H. H. Knox is in New York on his 
way from London to Australia. 


Duranp A. HALL has returned to 
Berkeley, Calif., from an examination 
of mines in Sonora, Mexico. 


H. I. Swatruck has been elected 
mining-bureau representative of the 
Denver Chamber of Commerce. 


Hiram W. Hixon is returning to the 
United States from Europe after an 
absence of four and a half years. 

Frank M. Situ, of Spokane, 
Wash., director of the Bunker Hill 
smelter at Kellogg, Idaho, was recently 
in San Francisco. 

J. G. Ross, consulting engineer of 
Montreal, is making an examination of 
the property of the Clericy Centre 
Mines, Ltd., in the Rouyn area. 

Homer K. SHERRY, mine superin- 
tendent at the Asbestos, Que., properties 
of the Canadian Johns-Manville Com- 
pany, was a recent visitor in Salt Lake 
City. 

L. HirsHuer, of New York, consult- 
ing engineer for S. A. de la Vieille- 
Montagne, has been elected a director 
of the Belgian Chamber of Commerce 
in the United States. 


R. E. Cranston, general manager of 
the South American Gold & Platinum 
Company, has returned to New York 
after a trip of inspection through the 
Choco district of Colombia. 


GreorceE H. Garrey, who recently 
spent three weeks at the Piermont and 
Ruby Hill Apex properties near Ely, 
Nev., is now at the Alto mine, in the 
Patagonia district of Arizona. 

R. W. Straus, vice-president of 
American Smelting & Refining, has re- 
turned to his New York City headquar- 
ters, following a visit to the Salt Lake 
City offices of the company on May 2-4. 


G. R. INGHAM read a paper on “Oper- 
ations of the New Cornelia” at a recent 
meeting of the Arizona chapter of the 
American Mining Congress at Ajo, Ariz. 
I. GraGcerorrF and W. L. DuMouLin 
also presented papers. 


A. W. Rocers, chairman of Rand 
Mines, Ltd., was recently elected presi- 
dent of the Transvaal Chamber of 
Mines. P. M. ANpERSON and ARTHUR 
FRENCH were at the same meeting 
elected vice-presidents. 


D. D. Murr, Jr., manager of U. S. 
Smelting, Refining & Mining, on April 
27 addressed the mining committee of 
the Salt Lake Chamber of Commerce on 
the importance of the company’s opera- 
tions to the State of Utah. 

FLtoyp S. WEIMER has returned to 
Paris after a trip through Italy, Poland, 
and Norway. Mr. Weimer is acting 
as consulting engineer for electrolytic 
zinc plants and inspected plants under 
construction in these countries. 
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Personal Notes 


Dr. FrRANcISs ANDREW THOMSON, 
since 1917 dean of the Idaho school of 
mines, a division of the University of 
Idaho at Moscow, has accepted the 
presidency of the Montana School of 
Mines at Butte, succeeding Grorce W. 
CRAVEN, whose resignation is effective 
June 30, this year. Dean Thomson will 
remain at Idaho until the close of the 
college year, but will transfer to Mon- 
tana immediately after. His resigna- 
tion covers not only the directorship 
of the university school of mines but 
the executive secretaryship of the Idaho 
bureau of mines and geology, a state 








Fr. A. THOMSON 





field service which has figured prom- 
inently in advancement of the mineral 
resources of the state. Dean Thomson 
organized the bureau and developed it 
to the point where it receives an annual 
state appropriation of $80,000. Dr. 
Thomson is a graduate of the Colorado 
School of Mines. He received his mas- 
ter’s degree from that institution in 1914. 
In 1923 his alma mater took cogniz- 
ance of his progress in the industry by 
awarding him an honorary degree of 
doctor of science. It was the third 
honorary doctorate to be conferred by 
the Colorado institution. Dr. Thomson’s 
early education was received in Barking 
Academy, Essex, England; public high 
school, Victoria, B. C.; and Columbia 
College, New Westminster, B. C. From 
1896 to 1898 he was assayer of the 
Victoria Metallurgical Works; 1901 to 
1902, construction engineer on the cop- 
per smelter for the Northwest Smelting 
& Refining, Croston, B. C.; 1903, chief 
designing draftsman for the Albion Iron 
Works at Victoria; 1904 to 1908, super- 
intendent and consulting mining engi- 
neer and superintendent of mines in 
Colorado and Goldfield, Nev.; 1908 to 
1917, professor of mining engineering 
at Washington State College. Under 
Dean Thomson’s administration the 
Idaho School of Mines has enjoyed a 
steady growth and its present enroll- 
ment includes students from all leading 
mining states of the country. 


CuarLes E. STEARNS has resigned 
his position as general superintendent 
of the Whiterock Quarries, Bellefon- 
taine, Pa., and is now connected with 
the Certain-teed Products Corporation 
at its Niagara Falls, N. Y., plant. 

E. W. Penrson has resigned his 
position as _ miscellaneous valuation 
engineer with the Bureau of Internal 
Revenue at Washington, D. C., and 
has accgpted the position of mineral 
economist with the Bureau of Mines. 


WILLIAM Sixt, formerly superin- 
tendent of Kirkland Lake Gold, has been 
appointed manager of the property. 
J. B. Tyretu retains the office of vice- 
president and managing director, but he 
has given up the active direction of min- 
ing operations. 


Oxiver Bow es, recently transferred 
from the New Brunswick station of the 
U. S. Bureau of Mines to the Economics 
Branch of the Bureau as chief of the 
building-materials section, is now lo- 
cated in Washington, D. C., and should 
be addressed there, care of the Depart- 
ment of Commerce. 


Tyson S. Dines, of Denver, Colo., 
and R. L. CuHaAse, mining engineer of 
Los Angeles, have started operations at 
the Barrance del Cobre property near 
Chihuahua City, State of Chihuahua, 
Mexico. The property is now operating 
under the name of Cia. Explotadora 
de Chihuahua, S. A., with W. M. 
MATHEWS in charge. 


DEAN DExTER S. KIMBALL, of Cornell 
University, has accepted the consulting 
editorship of the new “McGraw-Hill In- 
dustrial Management Series.” The first 
volume in the series will be “Standards 
and Standardization” by N. F. Harrt- 
MAN, senior engineer-physicist, National 
Bureau of Standards; vice-chairman, 
Federal Specifications Board; member 
of the Federal Purchasing Board and 
Bureau of the Budget, U. S. Govern- 
ment, and will be published during the 
summer. This series is logically ar- 
ranged to cover the whole field. The 
manuscripts of several of the volumes 
are in process and will appear as they 
are completed. 


eee 


OBITUARY 





FRANKLIN BALLOU, mining engineer, 
killed himself in New York City on 
May 3. Mr. Ballou was a graduate of 
the Sheffield Scientific School in 1901. 


CHARLES Loucuripce died at his 
home in Denver, Colo., on April 27. 
Mr. Loughridge was president of the 
Pennsylvania Mines Company, which 
owns property in Ouray County, Colo. 
He was 70 years old. 


Amon E. CuLsertson died May 3 
in New York City. Mr. Culbertson was 
a geologist and mining engineer who 
lived for the greater part of his life in 
Russia. He received his degree in min- 
ing engineering from the Imperial In- 
stitute. 
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Market and Financial News 





Anaconda’s Net Income for 1927 
Reduced by $4,100,000 


New Installations a Feature of Company Report—Subsidiary 
Properties Preparing for Cost Reductions Through 
Increased Metallurgical Efficiency 


| ip METAL PRICES were re- 
sponsible for the decline in Ana- 
conda’s net income for 1927, as they 
were for a similar decline in 1926. Net 
income for 1927 is $7,417,274 less than 
in 1925, the record year. 

John D. Ryan, chairman of the board 
of directors, says in the report: 

“The Engineering and Mining Jour- 
nal reports the following average prices: 
Copper, 12.92c.; lead, 6.755c.; zinc at 
St. Louis, 6.242c.; silver, 56.370c.—a 
decrease from the prior year’s average 
quotations of copper, 13.795c.; lead, 
8.417c. ; zinc, 7.337c., and silver, 62.107c. 
The recession in the volume of domes- 
tic business was not met by producers 
with a curtailment of production ade- 
quate to meet the situation, until stocks 
had accumulated to a large total and 
prices had declined to a very low level. 
During the last half of the year. copper 
production was somewhat curtailed, and 
the price of the metal made an advance 
of about 1.5c. per pound. The export 
business during the year showed a satis- 
factory increase in volume, the total 
shipped from North and South America 
being 641,865 tons, compared with 
525,861 tons for the previous year. The 
decrease in the income of your company 
from that of the previous year was due 
to its curtailed operations and the low 
prices received for its products.” 


Comparative Financial Statements of 


factory rate, distributed among the 
various plants as follows: 


Pounds 

IIR atau og acai Gm aio a alge eles 152,349,539 
[|| OREN ES Pipers ores 78,694,940 
Rs oN cucticcknd ts cauveates 28,931,978 
VERSE Citatte ape arrie re 96,415,118 
DE oc ee cote da wae den ated 117,399,303 
yO PR re errr ere 61,515,019 
RNIN a say cia) mone Oa OE wre a larooesca ase’ 89,603,528 
MINS og oh ne one cee ao ptn eke 18,001,753 

SN ack i ae wR as bees oe eekenes 642,911,178 


Particularly gratifying growth was 
noted in the output of the company’s 
Anaconda Brass Pipe and its special 
patented alloys—Anaconda Phosphor 
Bronze, Tobin Bronze Welding Rods, 
Ambrac Metal and Everdur, a man- 
ganese-silicon bronze having the 
strength of steel and which resists rust. 

The various mining properties owned 
by the company produced the following 
tonnages during the year: 


Lead- Phos- 
Copper Zine Zine phate 


Ores Ores Ores Rock 

Butiomines.,.. Z9TGS2e WAR ecasice cksccurs 
Anselmo....... 45,483 EE kw eal e wxcaniace 
Utah-Delaware De acces Co 
Utah-Delaware 

leases....... WAI i e663 ALOEE occas 
CR ss ee aay KR ER OS Rhee 18,087 
pe Se oe eee ee ere ee 27,264 


Drifts, crosscuts, raises, winzes, and 
shafts in the development work of the 
company at its Butte mines were ex- 
tended 30.67 miles in 1927, compared 


Anaconda Copper Mining Company 
1927 1926 1925 1924 


CRG TNONIN 5.55.86) ve sr ranean nse eenceawnon $246,682,861 $272,845,362 $263,415,956 $213,113,500 


Operating expenses and taxes, etc.............- 


225,394,901 250,354,372 236,861,718 197,060,811 











oe er er carer yy re $21,287,960 $22,490,990 $26,554,238 $16,052,689 
CUI 6 aos oso Sh cei canddcsenssevesues 6,981,394 6,880,926 6,552,991 5,692,276 
PEIN 35 oop 2 ok ake ach eine cic eterw eae $28,269,354 $29,371,916 $33,077,229 $21,744,965 
D iati d obsolescence...............-- 4,765,672 4,885,598 5,049,348 4,231,422 
Sedans, dnaweab a heads, MU saan swha neni 13,382,541 10,255,100 10,482,519 10,806,001 
Apportioned to minority interests.............. (a) 2,117 5,016 4,830 (a) 11,673 
TEI ods SO dad nwa ween ecm ae $10,123,258 $14,226,202 $17,540,532 $6,719,215 
PONG. < 5c av easa sca nke eee essceeeen “2 9,000,000 9,000,000 9,000,000 2,250,000 
(a) Loss. 


Operations of the company and its 
subsidiary and affiliated companies were 
generally continuous throughout the 
year, but production was slightly cur- 
tailed as indicated in the foregoing state- 
ment by Mr. Ryan. During the year 
the Detroit Copper & Brass Rolling Mill 
Company, with established plants and 
business at Detroit, Mich., was pur- 
chased at a price of $12,600,000. This 
purchase was financed in part by short- 
term notes appearing on the balance 
sheet as “Notes payable.” Manufactured 
production of the American Brass Com- 
pany was less than the high record es- 
tablished in 1926, but was at a satis- 


with 34.41 miles during 1926, a decrease 
of 10.87 per cent. 

Production of zinc ore was limited to 
the amount necessarily extracted in the 
course of the development work, because 


Anaconda’s Construction 


of the low price which prevailed for 
zinc throughout the year and the avail- 
able tonnage of custom concentrates. 

Construction at Anaconda of a new 
electrolytic zinc plant of 150 tons’ daily 
capacity was begun in 1927 and was 
completed. Production therefrom be- 
gan in February, 1928. 

Work of remodeling the Anaconda 
concentrator to treat ore by selective 
flotation was completed in August, 
materially increasing the grade of con- 
centrates and reducing smelting costs. 
A central crushing plant was completed 
during December, feeding two sections 
by the end of the year, and will be ex- 
tended to other sections in 1928. Pro- 


-duction, including purchased and toll 


material, was as follows: 


Copper, Lead, Silver, Gold, 

Pounds Pounds Ounces Ounces 
Anaconda 221,300,270 .......... 6,638,126 32,674 
Tooele... 20,119,391 146,073,315 8,001,707 56,849 
Miami... 125,415,476 2.006622 344,699 9,003 


The Anaconda Reduction Works 
treated, for all companies, the following 
tonnages : 


Concentrators ——Smelters-——~ 
Cuprous Lead 
Ore Material Material 
Anaconda Copper 


eomeesitvatom.... ZEGG FES .ecccccce secercne 
Anaconda zine con- 

centrator....... GES feeeccats ~watdaccs 
Tooeleconcentrator 395,683 ........ 0 ...ceeee 
Rico concentrator.. FREE” a widiverw “KReradwac 
Anaconda smelter.. ........ ow eee 
Toodleamelter....  . 2.222. 116,909 288,300 
Miamismelter.... ........ RIGUNU cc vdenie 


During the year a contract with the 
American Smelting & Refining Com- 
pany was entered into for the treatment 
of waste slag from the blast furnaces at 
that company’s plants in Montana and 
Utah, to recover zinc contained in the 
slag. An experimental plant consisting 
of a coal-dust-fired water-jacketed 
furnace, brick flue, steel cooling flue, 
fans and baghouse was built on the slag 
dump of the East Helena plant and put 
into operation at the end of the year. 
This plant will recover the zinc as a 
fume, and the recovered material will be 
sent to the electrolytic zinc plant at 
Great Falls for final treatment. 

Concerning companies controlled but 
not wholly owned, it is stated that de- 
velopment work in the North Lily mine, 
at Eureka, Utah, was continued during 
the year with encouraging results. 
Further shaft sinking and development 
work will be continued, together with 
surface improvements consisting of 
change house, warehouse, hoists, and 
compressor, with ore bins and aérial 
tramways to connect with the D. & R. 
G.-W. Railway. In the course of de- 
velopment 21,486 tons of ore, assaying 
25.5 per cent lead, 16.2 oz. silver, and 
0.11 oz. gold, was extracted. The im- 
provements, should now be completed 
and the mine be ready for production. 


Expenditures During 1927. 


Butte mines—Mainly on completion of installations of electric hoists at the Badger State, 


Mountain Con, and Belmont mines... Ba ate an ate wird ate Se ic a ak aires chek te ae ae oa $1,239,367 

Reduction Works, Anaconda-Construction of new electrolytic zine plant and remodeling of 
copper concentrator and crushing plant. ...... SEN ol eee, Sn esas Sicily ae ema 3,576,980 

Reduction works, Great Falls—Installation of secondary purification plant at electrolytic zine 
plant and miscellaneous construction. ....... sate aoa hie G Hoe aa aa alae oe lk els 385,164 
Slag-treating plant, East Helena—Construction of plant for treatment of East Helenaslag....... 474,304 
The American Brass Company-Improvements to buildings and WRENS ik de wacokacceusews 774,030 
Raritan Copper Works—Mainly on power plant improvements................ oy macs 442,173 

International Smelting Company- Mainly on mill improvements and Cottrell treater at Tooele 
plant Paes ner : , sk DA Rigs of We ao bk ; BERETS IS 205,405 
Miscellaneous construction items an ee tan Pewee ie 241,962 
793 
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Chile Copper Company reported net 
income of $11,085,537 in 1927, charging 
$7,777,054 against income for taxes, in- 
terest and discount on bonds, deprecia- 
tion and obsolescence of plant and equip- 
ment, and miscellaneous charges. A 
total of 219,600,465 Ib. of copper was 
produced at an average cost of 8.737c. 
a pound. Expenditures on construction 
work totaling $5,110,274 were made. 
Because of the unfavorable market con- 
ditions existing throughout the year, the 
company did not utilize its increased 
productive capacity. A total of 7,711,- 
952 short tons of ore was crushed dur- 
ing the year. The average leaching ex- 
traction obtained from the treatment of 
709 charges was 88.85 per cent, com- 
pared with 88.83 per cent for 1926. 
During the year 219,600,465 lb. of 
electrolytic copper was produced. The 
following tabulation shows a comparison 
of results by quarters: 








ing 24.4 per cent copper, was produced. 

A dividend of 7 per cent was paid 
on the preferred stock of the Silesian- 
American Corporation during the year. 
The properties of its subsidiary, Giesche 
Spolka Akcyjna, Katowice, Poland, 
operated satisfactorily throughout 1927. 
The company produced approximately 
123,800,000 lb. of zinc and 10,800,000 Ib. 
of lead during the year. 

At the Andes Copper Mining Com- 
pany, Potrerillos, Chile, work on the 
new metallurgical plant for the treat- 
ment of oxidized ores was continued, 
and the plant should be in operation 
some time in May, 1928. From the sul- 
phide ores of this company there was 
produced 54,377,048 lb. of copper, 133,- 
621 oz. silver, and 7,125 oz. gold. Ex- 
penditures made during the year on 
mine development, metallurgical plant, 
railway, and miscellaneous equipment 
amounted to $10,028,798. The company 





Per Cent Per Cent Per Cent Pounds 

Ore Crushed, Average Copper in Ampere Net Copper 
Period Short Tons Per Day Ore Leached Efficiency Recovery Produced 
First quarter...... 2,329,927 29,493 1.512 83.33 86.78 56,275,993 
Second quarter.... 1,969,287 25,575 1.628 81.49 87.51 55,278,560 
Third quarter..... 1,724,893 23,957 1.642 87.16 91.07 53,949,028 
Fourth quarter.... 1,687,846 24,821 1.622 86.42 91.14 54,096,884 
eae 7,711,952 26,054 1.595 84.40 89.05 219,600,465 


The average number of inhabitants 
in Chuquicamata during 1927 was 
15,855, compared with 18,039 for the 
year 1926. At Tocopilla the average 
number of inhabitants housed by the 
company during the year was 638, com- 
pared with 641 for 1926. The average 
working force at Chuquicamata for the 
year was 5,594 men, of whom 5,059 
were on operation and 535 on construc- 
tion. At Tocopilla the average working 
force for 1927 was 613 men, of whom 
478 were on operation and 135 on con- 
struction. 

Operations at the Walker mine, in 
California, were continuous throughout 


reported net income of $179,950 after 
allowing $250,000 for depreciation. The 
future of the enterprise, according to 
John D. Ryan, chairman of the board of 
directors, is outlined in the following 
statement: “Considering the magni- 
tude of this enterprise and that this was 
the first year of its operation in part, 
the results are very satisfactory, and 
have demonstrated not only the im- 
portance and value of the property as a 
great low-cost copper producer with an 
ability to earn substantial returns at any 
probable price for copper when con- 
ditions permit its being fully operated, 
but also that the estimates as to the pro- 


Refinery Production of Anaconda for 1927 


Gold, Silver, Copper, Lead, Zine, 
Ounces Ounces Ounces Pounds Pounds 


Great Falls copper refinery.... . 
Raritan copper works 
Great Falls electrolytic zinc plant... . 7,308 


Be -.... 147,438 18,896,528 
. 3,008,126 
International lead refinery.......... 32,821 fs (| (c) 168,532,840 


.... (a) 245,402,154 
378,099,665 
2,037,910 


20,438,939 (b) 237,536,85 


(a) Cathodes; (b) Includes 12,403,407 lb. of zinc in dross; (c) includes 6,519,910 lb. of antimonial lead. 


the entire year of 1927. The con- 
centrator treated 340,156 tons of ore 
assaying 1.49 per cent copper, from 
which 19,268 tons of concentrate, assay- 


ductive capacity of the plants were con- 
servative and that an output of 
225,000,000 Ib. of copper per annum can 
be made.” 





CoLtorapo Fuet & Iron ComMPANy re- 
ports net income of $2,577,518 in 1927, 
compared with net income of $2,748,414 
in 1926. Dividends on preferred stock 
amounting to $160,000 were paid in 
1927, as in 1926. 


CALLAHAN Z1Nc-LEAD CoMPANY, op- 
erating in the Coeur d’Alene district, 
Idaho, reports income of $70,179 in 
1927, before depreciation and depletion, 
which compares with the deficit of $95,- 
345 reported in 1926. The Galena mine 
was operated continuously throughout 
the year and produced 54,698 tons of 
ore, assaying 5.55 per cent lead and 4.18 
oz. silver.. The flotation mill was oper- 
ated at a capacity of 150 tons per day, 
with an operating crew of five men. 
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NEWMONT MINING CoRPORATION, a 
New York holding company interested 
in many of the large mining producers, 
reports gross profits of $16,791,516 for 
1927. Of this total $1,435,896 was paid 
out in dividends and $14,493,450 was 
carried to earned surplus account. Dur- 
ing the year the company took options 
on and made examinations of properties 
in California, Nevada, Utah, Mexico, 
and Newfoundland, but none of these 
options was exercised. It has been in- 
terested with others in options on prop- 
erties in South Africa and South Amer- 
ica, on which development work is being 
done. It also acquired, during the latter 
part of the year, an interest in the Flin 
Flon property, in the Province of Mani- 
toba, Canada. 


International Zinc Cartel 


— zine producers of the 
world met at Brussels, Bel- 
gium, on May 7, to consider the 
formation of an International Zinc 
Cartel. Officials representing the 
leading zinc producing countries 
of Europe were present. C. F. 
Kelley, president of Anaconda 
Copper, and Ludwig Vogelstein, 
chairman of the board of directors 
of American Metal, who happen - 
to be in Europe, are reported to 
have attended the meeting, infor- 
mally. As the United States con- 
trols about 45 per cent of the 
world zinc production, American 
participation is eagerly sought. A 
committee was appointed to work 
out ways and means of securing 
American co-operation. 





STATISTICAL NOTES 


SHATTUCK DENN MINING CorpPorRA- 
TION suffered a net loss of $116,955 in 
1927, after allowing for depletion and 
depreciation. The lead concentrator of 
this company was closed down on June 
1, and, subsequent to July 1, about 100 
tons of lead ore per day was shipped 
to the new concentrator of the Phelps 
Dodge Corporation at Bisbee. The total 
tonnage extracted at the Shattuck mine 
was 62,841 wet tons, a decrease of 18,392 
tons from the 1926 figure. This de- 
crease was due to the reduction in ton- 
nage of lead mill-ore. Net operating 
costs were 11.835c. per pound of cop- 
per produced and 7.73lc. per pound of 
lead. 


Onto Copper CoMPANY, operating in 
the Bingham district, Utah, reports a 
net loss of $61,146 in 1927 after taxes, 
interest, depreciation, and depletion. 
This compares with a net profit of $33,- 
017 in 1926. 


GRANBY CONSOLIDATED CopPER Com- 
PANY re-enters the list of dividend pay- 
ers with the announcement of a $1 per 
share disbursement on May 1, to share- 
holders of record April 13. This dividend 
is a distribution of capital, as provided 
for at the special meeting of stockholders 
held in December, 1927. Outlining 
of the Bonanza orebody at Anyox. 
by diamond drilling is progressing, and 
the company expects to extract ore from 
this body in 1928. If the present price 
of copper is maintained, Granby expects 
to continue its dividend rate at $4 per 
share per year and to make future pay- 
ments from earnings. 


LorrAIN Trout LAKE Mines, L7p., 
operating in the Cobalt district of On- 
tario, suffered a loss in its operation for 
1927 of $32,700. Silver production for 
the year was 109,941 0z., against 143,399 
oz. in 1926. 
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dE CURVES, below are not to be considered as permanent 

records of production. They show merely the current trend 4 
in terms of daily output according to the latest estimates of the 
American Bureau of Metal Statistics. The figures represent pro- a 
duction from countries that produce approximately 98 per cent 
of the world’s copper, 97 per cent of the zinc, 90 per cent of the ; f 
lead, and 88 per cent of the silver. The figures for lead on the reduced to a daily rate is shown. Delay in receipt of statistics 
new basis are not available for the individual months of 1926, from Mexico accounts for the failure of the silver curve to be 
and accordingly a horizontal line showing the monthly average up to date. 
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Review of Current Statistics 


HE consistent decline of Engineer- 

ing and Mining Journal’s Weighted 
Index of Non-Ferrous Metal Prices 
that has taken place since December 
was arrested in April, when an advance 
of 0.92 units was recorded. Copper, 
lead, and zinc were the major factors 
in this reaction. Silver and tin con- 
tributed to some extent; no change was 
recorded in aluminum or nickel. 

Respecting copper the situation is 
more nearly in hand than at any time 
since the formation of the Copper In- 
stitute. The full producer’s price of 
144c. delivered, Connecticut Valley, may 
be considered as virtually established. 
Current tonnage of metal available at 
prices below that level decreased ap- 
preciably during the month. The num- 
ber of sellers offering metal at shaded 
prices also decreased as the month drew 
to a close. Copper statistics for April 
are expected to be very favorable, in 
view of the large domestic and foreign 
shipments. With stocks well in hand 
and probably 90 per cent of May pro- 
duction sold, producers feel that things 
are coming their way at last. 

The price of lead was firm in April. 
Sales and deliveries were in excellent 
volume during the early part of the 
month. At least two of the large pro- 
ducers found it necessary to draw upon 
their accumulated stocks to satisfy con- 
sumers’ requirements. London regis- 
tered a net advance for spot metal of 
somewhat more than one pound sterling 
during April. 

A new world’s production record was 
established for zinc in March, the last 
month for which production statistics 
are available. Producers exhibited 
little inclination to sell at the lower 
levels, in spite of the unfavorable sta- 
tistics, because of the high price they 
were forced to pay for concentrates in 
the Tri-State district. Consumers have 
bought sparingly, and only for im- 
mediate needs, but the price of zinc 
has advanced steadily, if not rapidly, 
throughout the month. It is difficult 
to be optimistic over the zinc situation, 
but it does appear 
that in the immedi- 


3¥Y Homar L. JOHNSON 
Editorial Staff 


smelting-manufacturing group index 
continues to advance in record-break- 
ing fashion, but the other two share 
indices progressed downward. Of 
the seven mining-smelting-manufactur- 
ing companies, Anaconda and New 
Jersey Zinc pushed upward into pre- 
viously unexplored fields. Anaconda’s 
advance was from 61} to 724 and New 
Jersey’s was even more phenomenal— 
198 to 249. Speculative interests are 
reported to be operating on the Ana- 
conda group, but no acceptable ex- 





E.&M.J. Weighted Index of | 
Non-Ferrous Metal Prices | 
100 Is Composite for 1922-3-4 
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planation of New Jersey Zinc’s 25 per 
cent rise is forthcoming. International 
Nickel suffered a loss of slightly less 
than 4 points; other members of the 
group were virtually unchanged. 

The Weighted Index of fourteen cop- 
per mining companies, records a slight 
recession from the March figure. This 
is significant so far as it indicates that 
many of the stocks are undergoing 
downward reactions after having been 
carried to unusually high levels by the 
initial surge of optimism that greeted 
copper shares on the stock exchanges 








when the producers won their first 
skirmish in the battle to maintain the 
price of copper at the 14-144 level, 
late in March. Nevada Consolidated, 
Calumet & Arizona, United Verde Ex- 
tension, Magma, and Granby Consoli- 
dated were leading factors in the de- 
cline. Chile and Inspiration advanced 
with the other members of the Ana- 
conda group. Quincy, one of the 
smaller Lake producers, advanced from 
134 to 1945 during the period under re- 
view; credit for this appreciation is 
attributed to a recent strike of new and 
high-grade ore on its 87 level. New 
Cornelia advanced slightly, and Kenne- 
cott, Calumet & Hecla, Copper Range, 
Miami, and Old Dominion underwent 
no appreciable change. 

Among the Miscellaneous Index mem- 
bers declines are likewise predominant. 
Nine of the thirteen companies experi- 
enced a depreciation in value, of which 
the following exerted a material influ- 
ence in the reduction of the Index num- 
ber: Premier Gold, Hecla, Hollinger 
Consolidated, Lake Shore, and Federal 
Mining & Smelting. Premier’s decline 
was sufficient to offset a steady advance 
since the first of the year. Hollinger’s 
decline has been persistent since De- 
cember. Declines of minor significance 
were registered by St. Joe Lead, Tintic 
Standard, Cresson Consolidated, and 
Utah-Apex. The four advances are 
claimed by Cerro de Pasco, Silver King 
Coalition, Howe Sound, and Home- 
stake. Silver King Coalition’s position 
is particularly noteworthy as it is the 
first sign of strength shown by any of 
the silver-lead or silver-lead-zinc mem- 
bers of this group in three months. The 
efficient management, and _ operating 
record of this Utah producer, coupled 
with the higher silver content of the ore 
now being mined, may be the explana- 
tion for this advance, coming, as it 
does, in the face of the continued low 
prices for the metals it produces. 

The Non-Metallic Index is higher, 
after remaining unchanged for two 
months. Gravel fluorspar, 85-5 grade, is 
$1 per ton higher 
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The Market Report 





Copper Position Excellent —Zinc and 
Silver Prices Advance 


New York, May 9, 1928 — Copper 
sellers did an immense business during 
the week ending today, virtually all of 
it on the basis of 14.25c. Connecticut. 
Zinc, though not particularly active, 
has commanded better prices, and 6c. 
has been realized on several sales for 
future delivery. Lead and tin have 
both been quiet, and occasional shading 
of the prices for lead that have pre- 


vailed for some weeks is reported; tin 
sagged slightly, but is a little firmer 
today. Silver as a consequence of the 
disturbed conditions in the Orient has 
strengthened, and at 593c. reached a 
new high since February, 1927. Anti- 
mony also felt the effects of the situa- 
tion in China and is quoted lc. higher 
than a week ago. Quicksilver is a little 
lower. Platinum is unchanged. 





El lyti ; ‘ 
May — Straits Tin 
Refinery New York 
3 14.00@14.025 51.875 
4 14.025@14.05 51.625 6 
5 14.025@14.05 | 51.625 6. 
7 13.975@14.05 51.125 
8 13.975@14.05 §1.375 
9 14.025@14.05 51.875 
14.025 51.583 


Daily Prices of Metals 


Lead Zinc 
New York St. Louis St. Louis 
6.10 6.00 5.85@5.875 
.05@6.10 6.00 5.875@5.90 
05@6.10 6.00 5.875@5.90 
6.10 5.975@6.00 5.90@5.95 
6.10 | 6.00 5.95@5.975 
6.10 6.00 5.95@6.00 
6.092 5.998 5917 


Average prices for calendar week ending May 5, 1928, are: Copper, 14.025; 


Straits tin, 51.417; N. Y. lead, 6.088; 
silver, 58.417. 


St. Louis lead, 6.000; zinc, 5.863; and 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices usually are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 


figures shown above are net prices at refineries on the Atlantic seaboard. 


Delivered 


prices in New England average 0.225c. per pound above those quoted, and prices at so- 
called Middle West destinations, 0.325c. above. 


Quotations for copper are for the ordinary form of wire bars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 


_, depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 


Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight rate between the 


two points. 


Quotations for lead reflect prices obtained for common lead, and do not include 


grades on which a premium is asked. 





London 
- Copper Tin Lead Zinc 
M Standard 
ad ee Meer) tp: 3M Spot 3M Spot 3M 
Spot | 3M ytic 

3 | 6lye | 612 | 66 | 2323 | 2312 20% | 203 | 26% | 253 
4 | 6lye | 61% | Goh | 2334 | 233 20 20% «2675 | 2548 
7 | 618 | 61f | 663 | 2322 | 2312 | 20% 20% 26%) 25% 
S | Ste | Gh] es | 6232 2314 | 20e, | 20k | 26% | 2538 

9 | 6la | 61H | 664 | 233 2328 | 20k | 20% 268 | 26 


prices in pounds sterling per ton of 2,240 lb. 


“The above table gives the closing quotations on the London Metal Exchange. All 





V 


Sterling Silver 


Gold 
M Exch | 
si “Checks” New York | London | London 
3 | 4.872 | 582 | 263 |84sild 
4 | 4.87% 58% | 2638 | 84slld 
5 | 4.878 ee 4-SRE Wawawas 


Silver, Gold, and Sterling Exchange 


Sterling Silver 
May Exchange Gold 
“Checks” | New York| London London 
| : 
7 | 4.873 583 | 27 84s 114d 
8 4.87% 594 272 84s11id 
2 4.873; | 593 2735 84s113d 
Avg. 58.792 


New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 


of sterling silver, 925 fine. 


Sterling quotations represent the demand market in the 


forenoon. Cables command three-eighths cent premium. 
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Copper Very Active at 14}c. 


Producers of copper, without excep- 
tion, are unusually optimistic over the 
market outlook. Business has been un- 
usually good, the tonnage equaling the 
total sold during the preceding four 
weeks. Several sales for July de- 
livery were made at a slight con- 
cession from the 144c., Connecticut, 
price at which the bulk of the business 
was done. On the other hand, a good 
tonnage was sold in the Middle West 
area at 14§c. Just why it was neces- 
sary to cut prices in order to place July 
business is rather puzzling, for some 
sellers were able to get the full price 
for that position. It appears that a 
large number of consumers asked that 
their May contracts be filled during the 
first week of the month. This, taken in 
conjunction with some furnace troubles 
at the refineries, whereby the supply of 
shapes shrunk considerably, has caused 
a squeeze for metal for prompt delivery. 
Though this condition is probably only 
temporary, it has shown consumers that 
their hand-to-mouth buying had put 
them on rather thin ice, and this has 
been one reason for the active buying. 
June has been the month specified in 
most sales. Data of the Copper Institute 
indicate that neither domestic nor 
foreign consumers have yet covered 
their May requirements entirely, and 
that until this week only a start had been 
made on June. Doubtless a_ con- 
siderable decline in stocks of refined 
metal will be disclosed by the April 
statistics; and all these factors lend 
strength to the situation. In some quar- 
ters, an early advance in prices is fore- 
cast, but some, at least, of the producers. 
would prefer to let matters rest as they 
are for the present. The c.i.f. price of 
Copper Exporters continues to be main- 
tained at 14.50c., and 15,000 tons has. 
already been sold this month. 


Lead Prices Not Firm 


None of the lead-selling agencies 
have had a very active week. Con- 
sumers seem to be well supplied and 
are making few inquiries; on the other 
hand, producers are not burdened with 
stocks and have not made energetic 
efforts to sell. In the East, the con- 
tract price of the American Smelting & 
Refining Company continues at 6.10c., 
New York, and most of the sales have 
been on that basis. One seller, how- 
ever, perhaps a little more anxious 
to sell than the others, has quoted as 
low as 6.05c. and has marketed a few 
hundred tons at that level for any 
delivery that the consumer has required. 
In the Middle West, the general asking 
price has been 6c., St. Louis, and 6.05c., 
Chicago, though in that market, as in 
New York, no great degree of firmness 
is in evidence. Some lead has actually 
been sold at 5.975c., St. Louis, and it 
is probable that that price would be 
duplicated, or perhaps an even further 
concession made, on attractive business. 
Either desilverized or chemical lead can 
be obtained in the Middle West at even 
prices, though corroding grades com- 
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mand the usual premium of $2@$3. 

Some producers report that almost 
all of the demand is for prompt ship- 
ment, but others have sold a fair ton- 
nage for July. Battery manufacturers 
have been conspicuous by their absence 
from the market recently, their require- 
ments evidently being fully covered by 
contract orders. 


Zinc Touches 6c. 


Cables from Brussels state that an 
agreement to continue to the end of 
this year has been reached by the 
principal European zinc interests look- 
ing to the control of production and 
prices abroad. Anticipation of this 
development probably has been a 
factor in recent strength in the domes- 
tic market. Moreover, production in 
Joplin has been considerably under the 
tonnage bought by smelters. Although 
galvanizers as usual complain that 
business is not good with them, they 
continue to buy zinc from week to 
week. Prompt metal may be had ‘at 
slightly lower prices than that for 
June-July delivery. High-Grade metal 
is quoted nominally at 74c. for small 
spot shipments. 


Tin Dull but Steady 


Demand for tin continues almost non- 
existent, but no concessions in price are 
being made to attract buyers, the market 
for the week having held between 51 
and 52c. Consumers evidently expect 
lower prices, but may have to buy 
before any further marked reductions 
are made. Forward shipment is obtain- 
able about 4c. under prompt Straits. A 
little 99 per cent grade tin has appeared 
on the market and has sold at from 4 to 


$c. under the prices realized on Straits. 


Silver Reaches New High 
at 593c. 


Unsettled conditions in China, result- 
ing in a heavy demand for silver from 
that source against sales of Japanese yen, 
and good buying from India, have been 
the cause of the sharp rise in the mar- 
ket in the last week. The quotation 
today of 59$c. is the highest since Feb. 
3d, 1927. The closing tendency is quiet 
and uncertain. 

Mexican Dollars (Old = Mexican 
pesos): May 3d, 443c.; 4th, 44Zc.; 5th, 
448c.; 7th, 454c.; 8th, 454c.; 9th, 464c. 


Foreign Exchanges Weaken 


The tendency in the foreign ex- 
change market has been slightly down- 
ward recently, especially the Japanese 
yen. Closing cable quotations on 
Tuesday, May 8, were: Francs, 3.935c.; 
lire, 5.27c.; and marks, 23.925c. Can- 
adian dollars, 72 of 1 per cent discount. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


ALUMINUM—Per Ib., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 24.50c. ; 
98-99 per cent, 23.90c. 


ANTIMONY—Per Ib., duty paid. New 
York: Chinese brands, for all positions, 
ll4c. Market stronger. 

Correction: Chinese brands, for all 
positions, were erroneously quoted at 
94c. per lb. in the issue of May 5. The 
quotation should have been 10gc. per Ib. 

Cookson’s “C” grade, spot, 15§c. 
Needle antimony nominally 74c. for lump 
and 10c. for powdered. White oxide, 
Chinese, 99 per cent Sb,O,, 114c. 


BismMuTH—Per lb., New York, in ton 
lots, $2.10. Smaller lots, $2.25 and up. 


Ir1pIuM — Per oz., $275@$300 for 
98@99 per cent sponge and powder. 
Market dull, prices largely nominal. 

Nicket—Per lb. ingot, 35c.; shot, 
36c.; electrolytic, 37c. (99.9 per cent 
grade) for single lots of spot metal. 

PALLADIUM — Per o2z., $46@$49. 
Small lots bring up to $55. Absolutely 
no activity in market. 

PLaTINUM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., $78. 
Dealers and refiners quote the trade for 
refined metal, per oz., cash, for whole- 
sale lots, $73.50@$74 bid, $75.50@ 
$76.50 asked. Market very quiet. 

QuickKsILvER — Per 76-lb. flask, 
$122@$123, depending on quantity. 
San Francisco wires $124. 

Prices of Cadmium, Cobalt, Ger- 
manium Oxide, Lithium, Magnesium. 
Molybdenum, Monel Metal, Osmium, 
Radium, Rhodium, Ruthenium, Sele- 
nium, Tantalum, Tellurium, Thallium, 
Tungsten, and Zirconium are unchanged 
from the issue of May 5. 


Metallic Ores 
MANGANESE OrE—Fer long ton unit 
of Mn, c.i.f. North Atlantic ports, mini- 
num 47 per cent Mn: 35@38c. Cauca- 
sian, washed, 53@55 per cent, 38@ 
40c. Chemical grades unchanged from 
quotations in the May 5 issue. 


TUNGSTEN OrE—Per unit of WO,, 
N. Y.: Wolframite, $10.50@$10. 60. 
Western scheelite, $10.60@$10.75. 

Chrome, Iron, Tantalum, and Titan- 
ium ores are unchanged from quotations 
in the May 5 issue. 


Zinc Ore Advanced $1 Per Ton 
Joplin, Mo., May 5, 1928 


Blende 


Per Ton 

BS bb ceectdalcsanssamucmes $40.25 
Premium, basis 60 per cent 

SE ects caaw agen ew eee eas $39.00 @41.00 
Prime Western, 60 per cent 

UNO aes or Gin ane daa Ba ew eae a 39.00 
Fines and slimes, 60 per cent 

ME 2 cad cree had wale we eens 35.00 @ 38.00 
Average settling price, all zinc 37.91 

Galena 

ia ras has de ate ae area iad $78.80 
Basis 80 per cent lead,....... 77.50 
Average settling price, all lead 76.54 


Shipments this week: 
tons; lead, 1,659 tons. 
the week, $533,190. 

Buyers are hoping to get approxi- 
mately 15,000 tons of ore this week, 
about 5,000 tons in excess of the output. 
The shipment was only 200 tons more 
than the output, an insufficient tonnage 
to supply the need of the smelters. Fol- 
lowing a slight flurry in the lead-ore 


Blende 10,714 
Value all ores 
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Platteville, Wis., May 5, 1928. 


Zine Blende Per Ton 

Blende, basis 60 per cent.......... $40.75 
Lead Ore 

Lead, basis 80 per cent lead........ $78.50 


Shipments for the week: Blende, 759 
tons; lead, 80 tons. Shipments for the 
year: Blende, 13,207 tons; lead, 800 
tons. Shipments for the week to sepa- 
rating plants, 1,286 tons blende. 


Non-Metallic Minerals 

Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum. 
Iron Oxide, Lepidolite, Limestone. 
Magnesite, Mica, Monazite, Ocher. 
Phosphate, Potash, Pumice, Pyrites. 
Quartz Rock Crystal, Silica, Spodu 
mene, Sulphur, Talc, Tripoli, and Zir 
con are unchanged from prices in the 
May 5 issue. 


Metallic Compounds 

ARSENIOuS Ox1pE (White Arsenic) 
—Per lb., 4c. Market quiet. 

Calcium Molybdate, Copper Sulphate 
Sodium Sulphate (Salt Cake), Sodium 
Nitrate, and Zinc Oxide are unchanget 
from prices in the May 5 issue. 


Ferro-Alloys 

FERROMANGANESE—Per long ton, du 
mestic and foreign, f.o.b. furnace or 
duty paid, port of entry, $100 quoted for 
second quarter, 1928. Spiegeleisen, 
19@21 per cent, $32 f.o.b. furnace. 

FERROTUNGSTEN—Per Ib. of W con 
tained, 75@80 per cent, 92@95c. f.o.b. 
works, 

Ferrocerium, Ferrochrome, Ferro 
molybdenum, Ferrophosphorus, Ferre 
silicon, Ferrotitanium, and Ferrovan 
adium are unchanged from prices in thie 
May 5 issue. 


Metal Products 
Rolled Copper, Lead Sheets, Nickel 
Silver, and Yellow (Muntz) Metal, and 
Zinc Sheets are unchanged from prices 
in the May 5 issue. 


Refractories 
Chrome Brick, Fireclay Brick, Mag- 
nesite Brick, Silica Brick and Zirkite 
are unchanged from quotations in the 
issue of May 5. 


Iron, Steel, and Coke 

Iron—Per gross ton, Valley furnaces, 
Zessemer, $17.50: basic, $16@$16.50; 
No. 2 foundry, $17.25. 

Steel—Base prices per gross ton. 
Pittsburgh, billets and slabs, $33; plates, 
structural shapes, and soft steel bars, 
per pound, 1.85@1.90c. 

Coke—Per gross ton. Connellsville 
furnace, contract, $2.75@$3; spot, $2.50 
(@$2.75. Connellsville foundry, contract, 
$3.75@$4.25; spot, $3.60@$4.25. By- 
product coke, Ohio and Kentuckv 
$7: Buffalo and Detroit, $8.50@$9. 

market last week, by one buyer seeking 
an increased tonnage for this week’s 
shipment, the market has settled back, 
with slackened demand and little in- 
clination by producers to sell. 
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Mining Corp. Can.... Toronto 3.65 3 3.40 3.4 
Nipissing......... coos N.Y. Carb 43 43 


800 





Stock Exch. High Low Last 


43 


Last Div. 








COPPER 
Anaconda........... New York - 693 be Ap.14, My.21.Q 0.75 
ON Boston 44 44 Ja. 19, Ja. 31SA0.25 
ee FS eee New York 1031 99; 1033 ag . Ma. 19Q 1.50 
Calumet & Hecla..... Boston 23} 214 23% Fe. 28, Ma. 15Q 0.50 
Cerro de Pasco....... New York 69} 673 68} he. 12, My.1 Q 1.00 
Chile Copper........ New York 433 42} 43} Jn.6, Jn. 30 Q 0.623 
Con. Coppermines.... N. Y. Curb 134 it i see ate 
Copper Range....... Boston 19 17} 182 Ma. 24, Ap. 20 A 1.00 
Crystal Copper....... Boston Curb +96 *85 #95" Beis e ees ae Roe 
East Butte.......... Boston 2} 2 2} Dec., 1919 0.50 
Granby Consol....... New York 492 = 473 48 Ap.1l3, My.1Q_ 1.00 
Greene Cananea....... New York 124 117 120 Nov., 1920 0.50 
Howe Sound......... New York 573 523 56 Ma.31, Ap.16, Q 1.00 
Inspiration Consol.... New York 23 212 21% Apr. 1927 Q 0.25 
ibe Royals.........4 Boston 15% 15 15} Fe.28, Ma.15 SAO. 50 
Kennecott... ........ New York 89% 853 88 Ma. 2, Ap.2Q_ 1.25 
Magma Copper...... New York 50? 484 50 Ma.3l1, Ap.16Q 0.75 
Mason Valley........ N. Y. Curb 14 1} Be Spier ae irises Soin 
Miami Copper......,. New York 194 183 19 My. 1, My.15, Q 0.37} 
Mohawk............ Boston 59} 56 58 Ap. 30, Jn. 1Q 1.00 
Montana-Idaho...... Spokane PS. PRE! FBR pci de cates in 
Mother Lode Coal.... New York 34 34 34 De.16, De.31 SAO. 25 
Nevada Consol....... New York 23 20} 23. “Ma. 16, Ma.31 r 0.375 
New Cornelia........ Boston 28} 28 283 My. 4, My. 21Q 0.50 
Noranda...........-- N. Y. Curb 21 18} 4 ibcign pte GREE. eS Saie 
North Butte......... Boston 2} 2h 2 Oct., 1918 0.25 
Ohio Copper......... N.Y. Curb *86 *81 *81 Se »pt., 1926 0.03 
Old Dominion........ Boston 114 103 10} Dec., 1918 1.00 
Phelps Dodge........ N. Y. Curb 127} 1242 1243 Ma.20, Ap.2Q 1.50 
SI ein cain se eoigins Boston 26 21 24 March, 1920 1.00 
St. Mary’s Min. Ld.... Boston 28 264 274 Ap.1928 A 2.00 
Seneca Copper....... New York 23 2} BE oaere ore ay is soca. Spars 
Shattuck-Denn....... N. Y. Curb 24% 21 POE cicaisce aby s eas ane 
og 6 2 ee New York. 143 13 144 Fe.29, Ma.15,Q 0.124 
oe Verde Ex..... N. Y. Curb 20 194 192 Ap.6, My.I,Q_ 0.50 
Utah Copper.. ... New York 1492 14923 1492 Ma. 16, Ma.31 Q 1.50 
Utah Metal & T..... Boston 14 lt 1% Dec., 1917 0.30 
Walker Mining....... Salt Lake oe OD OD! Sc Tawi Sawa tee sass 
NICKEL~COPPER 

Internat. Nickel...... New York 92 884 91% Ma.15, Ma.31Q 0.50 
Internat. Nickel pfd.. New York cae cs 115 Ap.12, My.1 Q 1.50 

LEAD 
Gladstone Mtn....... Spokane *73 *7, *734 June, 1927 0.005 
National Lead....... New York 1332 129 130 Ma.16, Ma.31Q 1.25 
National Lead, pfd. A New York 147 147 147) Ju.l, Ju.l15Q 1.75 
National Lead, pfd. B New York 1203 120 120} Ap. 23,My.1Q 1.50 
St. Joseph Lead...... New York 412 39} = 404._:«SIn.9, Jn.20, QX 0.75 

ZINC 
Am. Z.L. &S8....... New York 264 24 254 May, 1917 1.00 
Am. Z. L. & S. pfd... New York 89} 86} 864 Nov., 1920 1.50 
Butte C. & Z........ New York 64 5§ 5% De., 1926 0.50 
Butte & Superior..... New York 104 10 10. Ma. 14,Ma.31Q 0.50 
Callahan Zn-Ld...... New York 53 32 33 De., 1920 0.50 
Consol.Lead&Zine ‘A’ St. Louis 12} 12 tet Ap., 1927 0.25 
Eagle-Picher......... Cincinnati 17 16 16§ No.15, De.l1Q 0.40 
Eagle-Picher pfd..... Cincinnati 104 104 104. Ma. 31, Ap. 16Q 1.50 
New Jersey Zn....... N. Y.Curb 260 236 236 Ap. 20, My. 10Q 2.00 
Treadwell-Yukon..... Toronto CUO Se BIO ase vewsmbiessé aseue 
See RIND Sick ic te I iain so eca essere > oie 
TOW PADD 60 6caess Los Angeles... *32 Dec., 1925 Q 0.04 

GOLD 
Alaska Juneau....... New York 4) 3} BIE GSR Sik ane ww Sees 
ee Toronto *8 2S: cdusnissussieae se uew 
Barry-Hollinger...... Toronto Re SO NS: 5 ais sew aae eats eeu 
Central Manitoba.... Toronto eee Gee (SSE si icxanouswomns awe 
Con.W.Dome L. new. Toronto WAG OUD 2S IGE kis cass sbusow, secu 
Cresson Consol. G.... N. Y. Curb 14 Oa a Ma.31, Ap.10 Q 0.10 
Dome Mines....”..... New York 103 ? Ma.31, Ap.20 Q 0.25 
Golden Cycle........ Colo. Springst |. 3 T1375 Fe.29, "Ma. 10 Q 0.04 
NSN UY 3 5.2 ee Toronto Way) AUR ee tna orn eae 
Hollinger Consol. .... Toronto 15 15 My.2, My 19° 0.10 
Homestake Mining... New York 2B 71 71 My. 19, My.25M0.50 
Kirkland Lake....... Toronto . 85 5 fe |, ee er 
Lake Shore.......... Toronto 23. $5 23. 15 23.25 Ma.1, Ma.15QX 0.20 

” McIntyre Porcupine... New York 25} 253 253 Mayl, Ju.1 Q 0.25 
POTOIAIS 65.0 5:00.53 5-8 Colo.Springs 20 17} ... Ap., 1927 0.02 
Rand Mines......... New York ad a4 44 Fe.21-28 Am.Sh. 1.52 
rte Toronto S229 SOO BES css sctaera eb nieselm,, eave 
Teck-Hughes........ Toronto 9.50 9.25 9.45 Ja.17,Fe.1X 0.15 
ON OS eee Los Angeles *40 *32 *32 Dec., 1926 0.02 
Tough-Oakes........ Toronto Ne: SS RST oo accecw ween! peters 
Vipond Cons......... Toronto *62 = *55 *61 April, 1927 0.03 
Wright-Hargreaves... Toronto 4.60 4.35 4.40 Ap.13, My.I| Q 0.05 
GOLD AND SILVER 
Carnegie Metals...... N. Y. Curb 263 25 25 eT ee eT: 
Con. Cortez......... N. Y. Curb *31 730. 2 *3] ia lp  aheiaiee 
Dolores Esperanza.... N. Y. Curb 3 14 14 Ju ly, 1923. 0.05 
N.Y. Hond’s Rosario. N. Y. Curb 173 164 16} Ap.18, Ap.28 Q 0.50 
Premier Gold........ N. Y. Curb 2} 2} 2 «Ma 15, Ap.4 0.08 
Tonopah Belmont.... N. Y. Curb 13 1 1 ;,Oc., 1925 0.05 
Tonopah Extension... N. Y. Curb *12 *12 ¥*12 “Ap., 1925 0.05 
Tonopah Mining..... N. Y. Curb 4 4 4 Mar.31 ,Ap.21SA 0.073 
West End Consol..... N. Y. Curb st *4 Mar., 1923 0.05 
Yukon Gold......... Boston Curb *73 #62 *62 June, 1918 0.02 
SILVER 

Beaver Consol....... Toronto 1.40 1.30 1.36 wes 1920 0.03 
Castle-Trethewey..... Toronto Cee RG RSP sis acumen. meieyees 
ROPES 6 a¥ec0s.c:3 48 Toronto 5.50 5.10 5.50 M: Ly, 1924 0.123 
ee eee Toronto *60 *60 *60 Ma.1I, Ma.15 SA 0.04 
Lorrain Trout Lake.... Toronto a July, 1925 0.05 


Ja.10, Ja.25 SA 0.125 
Ma.31, Ap.20Q 9.073 





Mining Stocks—Week Ended May 5, 1928 


























Stock Exch. High Low Last Last Div. 
SILVER-LEAD 
PII 5.0755 xc os ere New York 54 43 5 Ap., 1927 0.123 
Bingham Mines...... Boston 4) 49 49 Ma.22,Ap.5Q_ 1.00 
Bunker Hill & Sullivan N. Y. Curb = 137} = 137 137, Ap.30, My.4MX0.75 
Cardiff M. & M...... Salt Lake *75 *7 | *73 Feb. 5, 1927 0.10 
Chief Consol.. Salt Lake 4.35 4.20 4.35 Ja.10, Fel QQ 0.10 
Consti’nMng. &Mill’ g. Spokane Pee. COW TR er ta ce ee 
Erupcion............ Boston Curb... emis *30 Dee. 13, Jan. 3, 0.073 
Eureka Lily......... Salt Lake Be: AGO SESE sos ee i ee 
Federal M. & S...... New York 120 120 120 Je., 1927 10.00 
Federal M. & S. pfd.... New York ae os | aa Be 24, Ma.15Q ia 
Hecla Mining........ N. Y. Curb 15} 133 153 My. 15, Jn.15 Q 0.15 
Highland-Surprise.... Spokane WE ON EE bie. c hs con eins orc ee 
Iron King Mining.... Salt Lake 754 #51 #53 an wislgiedeid-as «ke ears 
Keystone Mining..... Salt Lake TI are ae Beg 1936 0.073 
Tacky Jim... 2.2... Spokane WO sista penta a 
Lucky Tiger-Com.... Kansas City 47. 5 7. % ... Ap.10,Ap.20MX0.07 
Mammoth Mining.... Salt Lake 2.00 1.50 : De., 1926 . @& 
POROUS... oss ce an Salt Lake Fee, WM EM ic carpe’ ccs 
Park Utah........... New York 133 103 12% Ma.15, Ap.15 Q 0.20 
Plutus Mining....... Salt Lake 2.00 2.00 2.00 Ap.10, Ap. 16Q 0.10 
Silver King Coal..... Salt Lake 11.75 11.12411.75 Ma.20, Ap.2 Q 0.25 
Silversmith.......... Spokane *18) *17° *181 Oct., 1926 Q 0.02 
Strattons Mines...... Spokane #45 #4] MEA edad Ass ee 
Sunshine M. Co...... Spokane 1.45 1.40 1.45 Fe.10, Fe.20 0.10 
Tamarack-Custer.. .. Spokane *90 =(*844 *844 Sept., 1924 0.25 
Tintic Standard...... Salt Lake 14 00 13.12} 14.00 Ma.21, Ma.29Q 0.30 
Utah-Apex.......... Boston 43 4} 4% Oct., 1926 0.25 
IRON 
Bethlehem Steel...... New York 64 60} 63% Jv., 1924 1.25 
Cleveland-Cliffs Iron.. Cleveland 115 115 115 Ap.13, Ap. 25.Q 1.00 
Colorado Fuel & Iron New York 77% = =724 764 May, 1921 0.75 
Gt. North’n Iron Ore.. New York 234 22) 234 Ap.9,Ap.30K 0.75 
Inland Steel......... New York 564 55 55} My. 15, Jn.1 Q 0.623 
Republic I. &S....... New York 60; 59 60 My.15, Jn. t Q 1.00 
Republic I. & S. pfd... New York 108 1074 1073 Jn. 15, Jy.2 Q 1.75 
Sloss-Sheffield S. &I.. New York 1172 116 = =1472 Ma. 10. Ma.20 Q 1.50 
Sloss-Snef. S.&I. =. . New York a a 1224 Ma. 20, Ap.2Q 1.75 
U.S. Steel. . .... New York 1484 1444 148 My.31,Jn.29 Q 1.75 
U.S. Steel, pfd....... New York 1455 +1443 145 2. 30, My. 29Q 1.75 
Virginia I. Cc. &C.. .. New York a i 31% Jan., 1924. ix, Se 
Virginia I.C.&C. pfd.. New York 58 56 58 De. 16, Ja.3 SA 2.50 
DIAMONDS, PLATINUM, ALUMINUM, VANADIUM, TIN 
De Beers Consol..... New York 27 26} + Jy., 1927 1.45 
So. Am. G. & P. New.. N. Y. Curb 34 ORY SME Shuey Shad ga witout 
Alum. Co. of Amer.... N. Y. Curb 1oot 145 148 scichin ialaG) Renae se rcced a 
Alum. Co. of Amer. pf. N. Y. Curb 1093 1093 109} Ma. 15, Ap. 1Q 1.50 
Vanadium Corp...... New York 84; 822 834 My. I, My. 15Q 0.75 
PatinoM.&E....... New York 42 36} 38} April, 1928 4s. 
ASBESTOS 
Asbestos Corp....... Montreal 394 33% 38 Jan., 1926 1.50 
Asbestos Corp. pfd.... Montreal 100 934 94) Ma. 31, Ap. 16Q 1.75 
SULPHUR 
Freeport Texas....... New York 84 77% 81% Ap.14,Ma. ws 1.75 
MORAB GONE. <4. 65s 005 New York 75 734 73§ Ma. 1, Ma. 1 
MINING, SMELTING, REFINING AND GENERAL 

Amer. Metal......... New York 49} 44$ 483 My.15, Jn.1 0.75 
Amer. Metal, pfd. 6% New York 1163 1148 #116 My.15,Jn.1 1.50 
Amer. Met. pfd. 7%.. New York 126 126 126 My.15, Jn.1 1.75 
Amer. Sm. & Ref..... New York 1924 185% 192 ae a My.! Q 2.00 
Amer. Sm. & Ref. pfd.. New York 1414 140 140 4, Jn. | + LZ 
Consol. M. &S....... Montreal 282} 272 278 De. 31, Ja. 16X 6.25 
Newmont Mining.... N. Y. Curb 1753 171 175 Ma.31, Ap.16 Q 4.00 
U.S. Sm. R. & M..... New York 46 43 45} Ap.5, Ap.|4 Q 0.873 
U.S. Sm. R.&M. pfd... New York 554 544 55 Ap.5, Ap.14 Q 0.87} 


*Cents per share. tBid or asked. Q, Quarterly. A, Annual. SA, Semi- -annually. 
X, Includes extra. The first date given is 
that of the closing of the books; the second that of the payment of the dividend. 

Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
those of the Standard Stock Exchange of Toronto, by ——. * Arthur E. 
Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, J. A. Hogle & 


M, Monthly. K, irregular. 1, Initial. 


Co.; Colorado Springs, Colo., Henry Sachs. 





LONDON QUOTATIONS—WEEK ENDED APRIL 24, 1928 Last Div. 





Name High Low Last Date Amount 
AlBREG NORICOR 6a. ois 5 secede 40/6 39/6 40/— 
Alaska Treadwell... ......ssces- 136/—135/—155/— Nov., 1926 4 (§) 
Aramayo Mines (25 frs.)........ 68/9 65/— 68/— May, 1928 5 p.c. (1) 
Burma Corpn. (10 rupees)....... 13/6 12/73 13/44 Jan., 1928 6 annas* 
Bwana M’ Kubwa (5s).......... 5/14 4/74 = =—-4/104 
Camry Biel (28) «2s obs wes 5/3 4/6 5/14 April, 1928 163 p.c. 
RM Es. cei aia siehaartiarseearets 4/6 4/3 4/6 Nov., 1924 23 p.c.* 
Frontino & Bolivia (£1)......... a 14/— 14/6 Jan., 1928 5 p.e. 
Mexican Corpn.( £1) ..... ....... 0 — 7/6 9/9 
Mexico Mines of El Oro ( — 30/— 25A— 26/3 Dec., 1926 32 p.c.* 
Mond Nickel. ei 162/6 150 —161/3 Feb., 1928 73 p.c. 
N’Changa Copper. Mining... 12/6 W/— 11/9 
Oroville Dredging (£1).......... 4/3 3/73} 4/3 Dec., 1923 3%p.c 
Rhodesian Congo Border (£1).... 24/4} 21/-— 22/6 
St. John del Rey (£1)........... 13/73 12/10313/6 May, 1927 33p.c. 
San Francisco Mines (10s)....... 28 —- 27/43 28/— Jan., 1928 25s. 
Santa Ger‘rudis (£1)............ 16/10314/9 16/103Jan., 1928 7}p.c. 
SNK CEE. OGD. 5 ss cava sce asic 12/44 10/— 11/104April, 1917 63 p.c. 
S. Amer. Copper (2s.)........... 2/73 2/13 2/6 Nov., 1917 75p.c. 
Tanganyika'CL))......<.<.560000:.s 65/— 60/7; 61/10;Aug., 1927 7} p.c. 
Union Miniere de Haut-Katanga 

OMI se cis 35 re bed and 8,225 7,862.50 7.862.50 July, 1927 182.60 (t) 


*Free of British income tax. +Swiss francs and plus 15 p. c. bonus. {Bel- 
gian frs. and free of taxation. §U.S. Dollars. 
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